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ARTICLE GENERAL PRINCIPLES

11
1.1.1

112

1.13

1.2
1.2.1

1.2.2

1.2.3

1.3

1.4

Formula One World Championship

The FIA will organise the FIA Formula One World Championship (the "Championship") which
is the property of the FIA and comprises two titles of W@tmpion, one for drivers and

one for constructors. It consists of the Formula One Grand Prix races which are included in
the Formula One calendar and in respect of which the ASNs and organisers have signed
organisation agreements with the FIA. All thetmapating parties (FIA, ASNs, organisers,
competitors and circuits) undertake to apply as well as observe the rules governing the
Championship and must hold FIA Super Licences which are issued to drivers, competitors,
officials, organisers and circuits.

The Championship and each of its Competitions are governed by the FIA in accordance with
the Regulations.

In the sense of the Regulations, terms referring to natural persons are applicadody to
gender.

Regulatory Framework

The Regulations applicable to the Championship are the International Sporting Code (the ;

G/ 2RSe€¢ 02 UKS C2N¥dztlI hyS ¢SOKYAOFIf wS3dz I UA2y
hyS {LRNIGAYy3I wS3dz | (A2 yé@dthéléof(rﬁlq@n{eﬂlﬁammm y3 wsS3dz
wS3dzZ FiA2ya 0GKS ACAYIlIYyOALFT wS3dzZ | GA2yacdos G2
These Regulations are issued by thedfidapply to the whole calendar year referred to in

the title and to the Championship taking place within that calendar y&ay changes made

by the FIA for safety reasons may come into effect without notice or delay.

The definitive text of the Technical Regulations shall be the English version which will be used
should any dispute arise as to their interpretation. Headings in this document are for ease of
reference only and do not affect the meaning of the TechniegluRations.

Dangerous construction

The stewards magrohibit the participation ofa vehicle whose construction is deemed to be
dangerousShould the relevant information become apparent during a session, such a
decision may apply with immediate effect.

Compliance with the regulations

Formula 1 Camnust comply with these regulations in their entirety at all tintesinga
Competition

Should aCompetitorintroduce a new design or system or feel that any aspect of these
regulations is unclear, clarification may be sought from the FIA Formula One Technical
Department. If clarification relates to any new design or system, correspondence must
include:

a. A full description of the design or system.
b. Drawings or schematics where appropriate.

c. TheCompetitots opinion concerning the immediate implications on other parts of the
car of any proposed new design.

d. TheCompetitots opinion concerning any possible long term consequences or new
developments which may come from using any such new designs or systems.

e. The precise way or ways in which tBempetitorfeels the new design or system will
enhance the performance of the car.
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1.5 New systems or technologies

Any new system, procedure or technology not specifically covered by these regulations, but
which is deemed permissible by the FIA Formula One Technical Department, will only be
admitted until the end of the Championship during which it is introduced. Wolpthis the
Formula One Commission will be asked to review the technology concerned and, if they feel
it adds no value to Formula One in generaméybe specifically prohibitedly the FIA

Any team whose technology is prohibited in this way will then be required to publish full
technical details of the relevant system or procedure.

1.6  Duty of Competitor

It is the duty of eaclCompetitorto satisfy the FIA technical delegate and the stewards that
hisFormula 1 Cacomplies with these regulations in their entirety at all times duang
Competition

The design of the car, its components and systems shall, with the exception of safety
features, demonstrate their compliance with these regulations by means of physical
inspection of hardware or materialenless explicitlyequested by an Articleyo mechanical
design may rely upon software inspection as a means of ensuring its compliance.

Due to their nature, the compliance of electronic systems may be assessed by means of
inspection of hardware, software and data.

CAD models may be requested by the FIA in order to check compliance with the Regulations.
Such models should be supplied in a format and by a method specified by the §lah

cases, scanning technology will be used by the FIA to check that the physic#heaaine

as the inspected CAD models.

Each competitor must ensure that all relevant personnel (whether employee, consultant,
contractor, secondee or any other type of permanent or temporary personnel) associated

with its participation in the Championship are appropriately informed with resfretite ]
gl éea AYy G6KAOK UKSANI FINBlFa 2F NbBalLlR2yaAoAftAue
Regulations.

Each competitor must ensure that the FIA ethics and compliance hotline with respect to the
Regulations is clearly communicated to all these individuals.
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ARTICLE 2: DEFINITIONS

2.1 Formula One Car
An automobile (the car) designed solely for speed races on circuits or closed courses that is
propelled by its own means, moving by constantly taking real support on the ground, of
which the propulsion and steering are under the direct contrfcd driver aboard the vehicle.
It runs on four noraligned complete wheels, with wheel centres that are arranged
symmetrically about the car centre planehen in the straightthead positionto form the
front and rear axles.

2.2  Competition
As defined in Article 2.2 of the Sporting Regulations

2.3 Component classification categories
The terms LTC, SS®RC and O3fefined in Articled 7.3 to17.6and used throughoutthe
Regulatons NB F¥SNJ 02 0UKS OflFaaATAOLIUAZ2Y 2F 0UKS OIF N
Intellectual Property, Manufacture and Supply.

2.4 Car mass
Is the mass of the car with the driver, wearing his complete racing apparel, at all times during
the Competition

2.5 Sprung mass
All parts of the car that are entirely supported by the sprung suspension.

2.6 Unsprung mass
All parts of the cacomposinghe sprung suspension external to the sprung mass analdor
entirely supported by the sprung suspensiéior the purpose of this definition the boundary
between sprung and unsprungasswill be at thesuspension memb&r Q A Yy 0 2 I NR
attachments.

2.7 Power unit
As defined in Article 5.1.2

2.8 Power train
As defined in Article 5.1.1

2.9 Geometricalplanes

291 Reference planea nominally horizontal plane sitting at the bottom of the sprung part of the
car, with the exception of the plardssemblydefined inArticle 3.5.9

2.92 Centre planea vertical plane, whicls perpendicular to the reference plane and aligned with
the direction of motion of the car. The centre plan¢he nominalplaneof symmetry of the
car.

293 PlaneAAO Il f a2 NBFESNNER G2 K SawKAOK Aa LISNLISYRAO
and centre planes, which lies ¢ime front bulkhead of the survival cell that is defined in
Article 12 or up to 100mm behind.it

294 Plane@Col f 42 NBTENNIR G 2I I+ §F Sda eAKBhOSK poaition idJ- NI f £ St
defined in Articlel2.14.
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2.10

2.11
2111

2.112

Reference Volumes and Surfaces

GWSTSNBYOS +2f dzySaé andfiteir positiSrifirSspebeye d&ined idzNJF | OS & ¢

' WJWISYRAE ™ dza)\yEI 0KS OF NRa O22NRAYIlIGS aeadsSys
Regulations for geometrical constraints. For convenience, Reference Volumes are preceded

08 (KSRUINBFTRE wBFSNBYyOS ReaNdF I OSa o6& (KS LINBTAL

Coordinate system and references

A righthandedCartesian (X, Y, Z) coordinate system will be used in these regulations, defined
in the following way:

a. The X axis is in the rearwards longitudinal direction, and is parallel to the reference and
car centre planes. Depending on the regulation in question]abalorigin can vary,
and the following convention is used:

i. X=0mm is defined to be on plane/\
ii. Xe=0mm is defined to be on planeB
iii. X=0mm is defined to be on plane®

iv. The planes XF=0 and XR=0 are defined as the planes which respectively pass
0KNRdAK (GKS 2NARIAY 2F (GKS Gg2 FNRBYdGd 2NJI i
defined in Article 2.11.3, with the wheels in the straight ahead position and the
car at the Leg#ly Ride Height, as defined in Article 10.1.4.

v. Xoi=0mm is defined as the output axis of the final drive as defined in Article 9.6.1.

vi. Xei=0mm is defined to pass through the forward most mounting face of the studs
connecting the power unit to the survival cell, as defined in Article 5.4.8.

b. The Y axis is normal to the X axis, parallel to the reference plane, and pointing to the
right hand side of the cal¥=0mm is defined to be on the car centre plane

c. The Z axis is normal to the reference plane and points upwards. Z=0mm is defined to be
on thereference plane

Further conventions:
a. If no units are specified, it is implicit the unit will be in millimetres

b. ¢ KS & drfaybk #seddfdr l6cal coordinates in specific rules, i.eXXZ, where
these local axes are defined within a specific Article for local use

c. Planeswill be referred to as the axis to which they are normal to (e-glaxe or X=300
plane)

d. Unless otherwise specified, the positive side of the Y axis is used in the various articles
and it isimplicitthat a symmetrical rule applies for the other side of the car. The terms
GAYO02FNRE 2N a2dzio2 NREZ 6KSY dzaSR Ay NBTFS|
to closer to or further away from the car centre plane.

e. Unless otherwise specified any measuremeartd references will be with the wheels in
the straight ahead position (the wheel rotation axis lying within an X plane).

f. lytSaa 2GKSNBAAS &LISOATASRI gadyNBH NEA § NSy 3
LI N €€ St G2 GKS - | EA(h e directioiRt@nardsitiie cadk NJ- St
centreplane} YR G 02 Q8@ LI IOWE 2I6MB LI NI £ € St G2 GKS

g. Unless otherwise specified, directions of angles, slopedratidences are taken in
context of the righthanded Cartesian coordinate system defined in 2.1/ck.
example, a positive slope within aPYane would be characterised by positively
increasing X and Z components.
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2.113 A Cartesian (% v, 4v) coordinate system will be used for each wheel, defined in the
following way:

a. The X axis lies on the inboard plane of the wheel rim, passes through its rotational axis
and points in the rearward longitudinal directiony0mm is defined to be on the
wheel rotational axis. Thew@xis is parallel to the car centre plane and to the reference
plane, with the wheel in the straiglethead position and the car at itsgality ride
height, as defined irArticle 10.1.4

b. The Yy axis is normal to the inboard plane of the wheel rim and points towards the car
centre plane. ¥=0mm is defined to be on the inboard plane of the wheel feferring
U2 U0KAAa O22NRAYIFUOUSZ UKS USNXa adAyo2l NRE
further away from the car centre plane.

c. The 4 axis is normal to both thew@and Yy axes and points upwardswZ0 is defined to
be on the wheel rotational axis.

d. Once the wheel axis system is defined as above, then it maintains a fixed orientation
relative to the suspension upright at all other suspension articulation points.

2.12 Precision of Numerical Values

Any numerical values specified in these Regulations as limits (maxima or minima), will be
considered to be the limits regardless of the decimals quoted.
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ARTICLE 3: AERODYNAMIC COMPONENTS

3.1 Definitions
3.1.1  Aerodynamic Components or Bodywork
All parts of the car in contaevith the external air stream.
a. The following components are considered to be bodywork:
i. all components described in Article 3;

ii. inlet or outlet ducts for the purposef cooling, up to the component they are
intended to provide cooling for;

iii. inlet ducts for the power unit (air boxes) up to the air filter;

iv. primary heat exchangers, as defined in Article 7.4.1 (b).
b. The following components are not considered to be bodywork:

i. cameras and camera housings, as defined in Article 8.17;

ii. rear view mirrors as defined in Article 14.2;

iii. the ERS status light;

iv. parts definitely associated with the mechanical functioning of the power train
transmission of power to the wheeland the steering system providinig, any
case none are ofr design contrived to achieve an aerodynamic effect;

v. the wheel rims and tyres;
vi. the brake disassembliescalipers and pads.
3.1.2 Frame ofReference

The geometry, component or group of components with respeethich certain bodywork
must remain immobile.

3.13 External air stream
The flow of air around the car which has a primary impadt®aerodynamic performance
3.14 Concave ang¢onvex curvature

References made in this Article on curvature of aerodynamic surfaces refer to the part of the

aerodynamic surface which is in contact with the external air stream.

When references are made to the curvature of a surface, without specifying an intersection
with a particular plane, the local curvature at any point will be defined as the curvature of the

intersection of the surface in question with a plane passing thinaaline normal to the
surface at thapoint. The corave radius of curvature of treurface at that point will be

defined as the minimum concave radius of curvature obtained when the intersecting plane is

swept through 180 degrees around the normal liee convex radius of curvature of that
surface at that point will be defined as the minimum convex radius of curvature obtained
when the intersecting plane is swept through 180 degrees around the normal line.

As an example, and for the sake of clarity, the aerodynamic surface of a solid sphere would
be the surface where this sphere makes contact with the external airstream, and would be

considered to be a convex surface.
3.1.5 Normal to an aerodynamic surfacer curve

The normal applied to an aerodynamic surface at a given point is a vector which is
perpendicular to the surface at & point and points towards the local external siream.

The normal to a curve at a given point will be considered to be the normal to the surface
containing the curve at the same point.
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3.1.6

3.1.7

3.18

3.19

3.110

3.111

3.2
3.21

Tangency Continuity

Tangency Continuity at a given point of a cusvat a given point of a surfaces satisfied if
the value of the tangent is continuous

Tangency Continuitgt intersectiondetweentwo curves oitwo surfaces, is satisfied if the
two curves ortwo surfacesat the intersectionare tangent to one another and albave their
normalcoincident with each other

Where two adjacent surfaces are not tangent continuous but could be made so by applying
an edgeradiusof no more than 1mnalong their boundary, these surfaces will be considered
tangent continuous at this boundary whether or not tedgeradius is applied, as long as
suchan edgeradius is permitted according to the relevant article.

Curvature Continuity

Curvature Continuity between two curves, at a given point of a curve, between two surfaces
or within a surface is satisfied if the value of the curvature is continuous and in the same
direction.

Open and closed sections

Within the prescribed limitations of the relevant regulation, a section through the bodywork
when intersected with a defined plane will be considered closed if it forms a complete
boundary by itself otherwisi will be considered open.

Filletand EdgeRadius

A fillet radius is formed by rounding an internal corfiecluded angle less than 180 degrees)
with a concave surfadey only adding materialwhilst an edge radius is created by smoothing
an external corner (included angle greater than 180 degredth)a convex surface by only
removing material

In both cases the resultant surface must be formedng with radius of curvature

respecting the limit(s) specified, connecting two fully defined surfaces tangentially with no
inflection and perpendicular to thmtersectionbetween them.Unless otherwise specified,
both fillet and edgeradii may change in magnitude around the periphery of the boundary
around which they are defined, but such changes must be cootisu

If there exists a discontinuity in tangency at the trailing edge of the intersection between the
parts to be joined bwfillet radius then a closed aerodynamic fairing may be added
immediately behind the trailing edg&his fairing must be no larger in cross section than the
preceding filleradiusand any trailing edge immediately adjacent to the fillet and no longer
than three times the maximum fillet arc radiat this point.

Aerodynamic seal

The function by which the flow between twegionsof different pressure is kept to the
minimum feasiblenagnitude

Gurney

A component fitted to the trailing edge of a profile in order to adjust its aerodynamic
performance. In any plane normal to the trailing edge of the profile, the Gumestcontain

a flat section no more than 1mm thick, and of a given height (defined as the size of the
Gurney), and a bonding flange onto the surface of the wing which may be no more than
20mm long and 1mm thiclo part of the Gurney may protrude behind a line that is normal
to the surface on which the Gurney is applied at the point of th#ihg edge of the profile.

General Principles and Legality Checking
Objective ofArticle 3

An important objective of the Regulatioris Article 3is to enable cars to race closely, by
ensuring that the aerodynamic performance loss of a car following another car is kept to a
minimum. In order to verify whether this objective has been achieGminpetitorsmay be
required on requesto supply the FIA witlany relevant information
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In any cae the htellectualProperty of this information, will remain the property of the
Competitor, will be protected and not divulged to any third party

3.2.2  Aerodynamic Influence

With the exception of the driver adjustable bodyworkhen in the state of deployment, as

described in Article 3.10.10 (in addition to minimal parts solely associated with its actuation)

and the flexible seals specifically permitted by Articles 3.13 and 3.14.4, all aerod)/narpic _
O2YLRYSyua 2N o0o2Reg2N] Ay Tt dzSyeasykerigidgS OF N a
secured and immobile with respect to their frame of reference defined in Article 3.3.

Furthermore, these components must produce a uniform, solid, hard, continuous, impervious
surface under all circumstances.

Any device or construction that is designed to bridge the gap between the sprung part of the
car and the ground is prohibited under all circumstances.

With the exception of the parts necessary for thewmiinent described in Article 3.10.16r
anyincidental movementlue tothe steering systemany car system, device or procedure
which uses driver movement as a means of altering the aerodynamic characteristics of the
car is prohibited.

The Aerodynamic influence of any component of the car not considered to be bodywork must
be incidental to its main function. Any design which aims to maximise such an aerodynamic
influence is prohibited.

3.23 Symmetry

All bodywork must be nominally symmetrical with respect to Y=0. Consequantyynless
otherwise specifiedany regulation irArticle 3 concerning one side of the car will be assumed
to be valid for the other side of the cand references to maximum permissible numbers of
components in Article @iill also refer to the one side of the car.

Minimal exceptions tdhe requirementof symmetry of this Articlavill be accepted for the
installation of norsymmetrical mechanical components of the car, for asymmetrical cooling
requirements or for asymmetrical angle adjustment of the front flap defined in ARi€le.

Bodywork on theunsprungmass must respect this Article when the suspension position of
each wheel is virtually rerientated so that its wheel coordinate system axes (described in
Article 2.11.3) are parallel to their respective axis of the car coordinate system (described in
Article 2.11.1).

3.2.4 Digital legality checking
¢tKS FaasSaavySyid 2F GKS OIFNDRa O2YLX AL yOS gAGK
digitally using CAD models provided by the teams. In these models:
a. Components may only be designed to the edge of a Reference Volume or with a precise
geometrical feature, or to the limit of a geometrical criterion (save for the normal
round-off discrepancies of the CAD system), when the regulations specificallyeeguir
aspect of the bodywork to be designed to this limit, or it can be demonstrated that the

design does not rely on lying exactly on this limit to conform to the regulations, such
that it is possible for the physical bodywork to comply.

b. Components which must follow a precise shape, surtagdane must be designed
without any tolerance, save for the normal rowodf discrepancies of the CAD system.

3.25 Physical legality checking

The cars may be measured during a Competition in order to check their conformance to the
CAD models discussed in Article 3@ to ensure they remain inside the Reference
Volumes

a. Unless otherwise specified, a tolerancesBmmwill be accepted for manufacturing
purposes only with respect to the CAD surfadibere measured surfaces lie outside of
this tolerance but remain within the Reference Volumes, a Competitor may be required
to provide additional information (e.g. revised CAD geometry) to demonstrate
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compliance with the regulation&ny discrepancies contrived to create a special
aerodynamic effect or surface finish will not be permitted.

b. Irrespective of a), geometrical discrepancies at the limits of the Reference Volumes
must besuch that the measured componergmains insidehe Reference Volume.

c. A positionakolerance of +/ 2mm will be accepted fahe Front Wing BodyworkRear
Wing Bodywork, Exhaust Tailpigdoor Bodywork behindX0,and Tail. This will be
assessed by realigning each of the groups of Reference VoamddReference Surfaces
that define the assemblies, by up to 2mm from their original position, to best fit the
measured geometry.

d. Irrespective of Ip atolerance of Z=+2mm will be accepted for parts of the car lying on
the Z=0 plane, witR375XXY 375 and ahead ofrx0.

e. Minimal discrepancies from the CAD surfaces will bésaccepted in the following
cases:

i. Minimal repairs carried out on aerodynamic components and approved by the FIA

ii. Tape, provided it does not achieve an aerodynamic effect otherwise not
permitted by Article 3

iii. Junctions between bodywork panels
iv. Local bodywork fixing details
3.2.6 Datum Points

All ars must beequipped with mountings for optical targetisat enablethe carQ datum to
be determined for scrutineering the following locations:

i. One on theforward part of the top of the survival cell
ii. Two positioned symmetrically about Y& the top of the survival cell close ¥g=0.
iii. Two positioned symmetrically about Y=0 on #iwdeof the survival cell close ta:0.

iv. Two positioned symmetrically about Y=0 on the side of the survival cell cltise tear
mounts of the secondary roll structure

v. Two positioned symmetrically about Ywihin an axisaligned cuboidvith an inteiior
diagonal defined by points §0,175,970] and [¥=150, -175, &0].

vi. Oneprobed pointon the RISor gearbox case
In all cases, a file with requirethtum points must besupplied for each survival cell.

For ddlection testing, all cars must hgovided with a means of mountirgreference
artefact to the RIS. Thisounting may be temporary, but must be rigidth respect to the
underlying car structure.

Full details of the requirements are given in the Appendix the TechamcEgporting
Regulations.

3.2.7 Section titlesand Article titleswithin this aticle have no regulatory value.
3.2.8 Staticpressure tappings arpermitted in surfacesprovided that they
i. Have an internal diametesf no more than2mm.
ii. They are flush witlthe underlyinggeometry,
iii. Are only connected tpressure sensors, or are blanked, without leakage.

3.3 Component Definition

The permitted bodywork anthe relevant frame of referenc@s defined in Article 3.1.2, and
used to establish compliance with Article 3.Z@&)each group is defined in the following
Articles 3.3.1, 3.3.2 and 3.3.3.
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331

3.3.2

3.3.3

3.4
3.4.1

3.4.2

343

3.5
351

Bodywork which is part of the sprung mass of the car

The onlysprung mass bodyworgermitted is thatdefined under Articles 3.5 to 3.khd
under Articles 3.1.1.a.ii to.irhe frame of reference for every part of the car classified as
Sprung Mass Bodywork is theordinate system defined in Article 2.11.1

Any bodywork that is timmed or filleted in Article 3.11 must first be declared as belonging to
one of the groups defined in Articles 3.5 to 3.10.

Unless otherwise stated, the compliance of an individual bodywork group to Article 3 will be
assessethdependently and prior to any trimming, filleting and assembly operation referred
to in Article 3.11, and the FIA may request to see any discarded geoaftdr final
assembly.Once the final assembly is completed, any bodywork surfaces no longer exposed
to an external airstream or internal duct may be modified, providing they remain unexposed.

Wheel Bodywork

The only vineel bodyworkpermitted is that definedunder Article 3.13. With the exception of
wheel covers, as defined Article 3.13.7the frame of reference for every part of the car
classified as Wheel Bodywork is the corresponding upright struettdethe corresponding
coordinate system defined in Article 2.11.3

The frame of reference for any wheel cover, as definefirticle 3.13.7s the corresponding
wheel rim.

Suspension Fairings

The only aspension fairingpermitted are thosedefined underArticle 3.14In order to
assess compliance with Article 3.2 2e frame of reference of any suspension fairing is the
structural suspension member that it is attached to.

Overall Dimensions
Width

With the exception of the tyres, the wheel rims defined in Article 10an#, the wheel
covers defined irticle 3.13.7no part of the car may lie outboard of Y=1000.

Wheelbase

The distance between the planes=® and ¥=0 must not exceed 3600mm.
Front Wheel Position

The plane ¥0 must not be behind100.

Floor

Floor Body

.2R8062N)] RSOfFINBR a aCf22NJ . 2Re&¢ Ydzalay
Lie within R¥LOOMODY.

Entirely obscure RELOORPLANandRSCASSET T&hen viewed fronbelow.

Entirely obscure RELOOHRREAR, when viewed from tis&le.

Lie on the reference plane if both visible fradrelowand within the boundaries of
RSFLOORMID when viewed frontelow.

Furthermore:

a o o p

e. Its complete surface, when intersected with anpldne must produce only a single
section that iccontinuousclosed andvith all parts of the section visible from either
above or below

f. Its complete surface, when intersected with anpl#ne must produce only a single
section that is continuous, closed andth all parts of the section visible from either
above or belowTwo such sections will be permitted outboardyaf595 provided:
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i. these two sections are not closer than 50mm to each otheaioy ¥plane, except
for a transition between one and two sections that is contained within two
Y-planes up to 10mm apart

ii. the rearwardmost point of the forwaremost section is aft ofx1700Q

g. Its complete surface must be tangent continuous, and any concave radius of curvature
must be greater than 25mm. This is with the exception of regions of its surface that are
within 60mm of the point [X Y, Z] =-B50, 495, 5] and visible from above.

h. Its complete surface must be tangent continuous, and any convex radius of curvature
must be greater than 25mm. This is with the exception of regions of its surface that are:

i.  Within 60mm of the point [¥ Y, Z] =B50, 495, 5] and visible from below.

ii. In plan view, within 5mm of the boundary of the Floor Body. In the regidh <
Xr< 440 this exception only applies below Z= 65

iii. Visible from aboveandwithin 210mm of the load application pointdefined in
Article 3.15.7.cSuch featuresnust bethe minimalrequiredfor applying the loads
required bythat article.

i.  All regions of its surface that are visible from abowetboard of Y=50&nd forward of
X=1700, must be visible from the side.

Once the surfaces defined as Floor Body have been defined in accordance to the provisions of
parts (a) to (i), it is permitted to attach additional bodywork to the surface of the Floor Body

for the purpose of aiding local flow attachment. These items, which need not comply with

parts (a) to (i), will nevertheless be considered part of the FlodyBmdmust:

j.  Be entirely within 20mm of the surface of the Floor Body that is visible relow.
k. Be entirely within 200mm of the car centre plane and rearwardzef-350.
[.  Collectively lie in a region no greater than 50mm when measured in-thigeition.

The requirements of parts (e), (g) and (h) must be satisfied when considering both sides of
the car

3.5.2 Floor Fences
.2R@62N)] RSOfINBR | & ORVYFLODMENCE yitbetioe: Ydzald f A S
a. For each Floor Fence, a virtual surface must first be defined, which must:;

i. Be asingle surface with no apertures. Airmaightline aligned with the Yaxis
must intersecthe virtual surfaceno more than once.

ii. Produce no more than one curve when intersected with aipjaie. At no point
along this curve may the line tangent to it subtend an angle greater thato50°
the Xaxis.For the virtual surface whose associated Floor Fence is subsequently
used to obscure RELOORENCE, the same angle must be no greater than 40°.

iii. Produce no more thannecurve when intersected with anypane. At no point
along this curve may the line tangent to it subtend an angle greater than 25° to
the Zaxis. This curve must not intersect the surface of the Floor Body that is
visible from above. If this curve is rearward e£960, it must intersect the Floor
Bodyexactly once and any part of the curve above this intersection must be
internal to the Floor Body

iv. Not be closer tharilOmm atany point to any other Floor Fence virtual surface.
b. Once the virtual surface has been defined, the associated Floor Fence must:

i.  Fully enclose the entire virtual surface.

ii. Be no more thadmm distant from the virtual surface at any point.

c. There may be no more thaour Floor Fences on each side of the car centre plane, one
of which must fully obscurBSFLOOHR-ENCHhen viewed from the side. The curve
produced by intersection of the virtual surface associated with this fence and the Floor

2025 Formula 1 Technical Regulations 16 11 December 2024
© 2024 FédérationL y G SNY I GA2y I £ § Issue 1



Body, must be fully within 5mm of the boundary of the Floor Body when viewed from
above.

d. Once each Floor Fence has been fully defined it is permitted to apply a Fillet at the
boundary between it and the Floor Body, having radius of curvature no greater than
50mm. Such a Fillet would then be considered part of the associated Floor Fence.

e. Once the Floor Body, each Floor Fence and each associated Fillet have been fully
defined, the boundary of the assembled bodywork betweenl90 and % -700,
when viewed frombelow, must be below Z=35.

353 Floor Edge Wing
.2Re862N)] RSOfINBR a aCft22NJ 9R3IS 2Ay3¢ Ydady
Lie within R#LOOHEDGE.
b. Be a single volume with no apertures.

c. Its complete surface, when intersected with anpldne must produce only a single
section that is continuous and closed, having cigsgional area no greater than
2000mnf?. This section must be between 5mm and 20mm distant from the curve
produced by intersection of the Floor Body with the sam@ate, at its closest point.

d. Its complete surface, when intersected with anplane must produce only a single
section that is continuous and closed.

e. Its complete surface must be tangent continuous ang concave radius of curvature
must be greater than 25mm

Forthe sole purpose gproviding a structural connection between the Floor EWl¢gjagand

the Floor Body, it is permitted to add g sixsupport brackets per side of the car. These
brackets which need not comply with parts (a) to (e), will nevertheless be considered part of
the Floor Edge Wing amdust:

f. Be in their entirety withiddOmm of the Floor Body argDmm ofthe Floor Edg&Ving

g. Be no more than 5mm thick. A fillet radius no greater tdammwill be permitted
where these brackets join to the components they connect.

h. Be no larger than 40mm in thedfrection and lave no dimension that exceeds 60mm.
i. Not be closer than 50mm at any point to any other such support bracket.
j- Not be visible fronbelow.
354 Bib

.2Re8062N)] RSOfFINBR & &.A0¢ Ydzady
a. Lie withinR\/BIB
b. Be a single volume with no apertures.

Furthermore when considering both sides of the car, its complete surface must

c. When intersected with any X plane produce only a single section that is continuous,
closed and with all parts of the section visible from either above or below.

d. Be tangent continuous with no concave radius of curvature when viewed lfisdaw
and any concave radius of curvature when viewed from above must be greater than
15mm.

e. Not contain any convex radius of curvature less than 15mm. This is with the exception
of regions of its surface below Z=5 that are within 5mm of any point that, when viewed
from above, lies on the boundary of the Bib.

355 Bib to Floor Body Assembly

Once the Bib and Floor Body are fully defined, theaBitithe Floor Bodynust be trimmed to
each otherto create one unified volume with no remaining overlapping surfaédilet
radius, no greater than 50mm, may be applied altrgintersection between these surfaces
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3.5.6

3.5.7

3.58

This fillet, which need not comply with Article 3.5.4, will nevertheless be considered part of
the Bib.

Furthermore, in the area of the fillet, minimum flexibility is permitted in order to allow
compliance of the Front Floor Structure when the front of the car comes into contact with the
ground.After the fillet has been applied, the external surfaces at the boundaries between
adjacent sections of Bib and Floor Body must maintain both continuity and tangeay )

Y, or Z plane

Floor Bodywork Group

Once the components defined in Articles 3.5.1 to 3.5.5 have been constructed in accordance
to the provisions of those Articles, and any subsequent operation chsabmbly described
within Article 3.5 has been applied, the resulting union of these compisnis defined as
GCEt22NJ . 2R2862N)] ¢ o

Floor Auxiliary Components
Once all parts of Floor Bodywork have been fully defitieel following may be used:

a. Asingle stay per side to act as a rigid support between the Floor Bodywork and the Rear
Impact Structure described in Article 13lf7fitted, this stay must:

i. Have its inboard attachment point betweéf=150and X%=325 on the Rear
Impact Structure.

ii. Be of acircular cross section with a diameter of no more than 5mm, with the
exception of minimal details at its inboard and outboard attachment poimitgor
adjustment purposes

b. A singledevicebetween theFront Floor Structurand the Survival Cell. If fitted, all
parts of thisdevicein contact with the external airstream must:

i. Be fully withinR\:BIB-STAYand be symmetrically arranged about Y=0.
ii. Inany Zplane contain only one closed section.

c. A single stay per side to act as a support between the Floor Bodywork ahegeDof X
This stay may be designed to only take load in tension. If fitted, this stay must:

i. Be entirely between -850 and %=0
ii. Have its outboard attachment on the Floor Bodywork.
iii. Have its inboard attachment on the entirely sprung part of the car.

iv. Be of a circular cross section with a diameter of no more than 5mm, with the
exception of minimal details at its inboard and outboard attachment points, or for
adjustment purposes.

Any parts of these components exposed to the external airstredirbe considered part of
the Floor Bodywork Group.

Apertures

Once all parts of Floor Bodywork have been fully defined, the following apertures may be
added:

a. For the sole purpose of cooling auxiliary components, (such as Electrical Components,
etc.) in the region forward of XF=650 and above Z=100. The total area of such apertures
must not exceed@50mm?2per side of the car.

b. For thesolepurpose of driver cooling, in the region forward @£850 and above
Z=100. The total area of such apertures must not exceed 75@anside of the car.

All areas mentioned in this Article will be measured on the untrimmed Floor Bodywork
surface.
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359 PlankAssembly

Below the central surfaces of the Floor Body, ptenk assembly must be fittedonsisting of
the plank, the skidsand the mountingsThe requirements of this article must be satisfied
when considering both sides of the car.

The following provisions apply to the plank assembly:

a. The upper surface of thelankassemblymust lie at Z=0, so that no air can pass
between it and the Floor Body or Bib lower surfaces.

The plank assembly must be symmetrically arranged about Y=0.
The forwardedge of theplankassemblymust lie at X=430
The rearmost edge of the plamissemblymustlie at X%=-600.

® a0 o

The thickness of the plardssemblymeasured normal to the lower surface must be
10mm=0.2mm and must be uniform when new. A minimum thickness of 9mm will be
accepted due to wear, and conformity to this provision will be checked at the
peripheriesof the designated holes.

f. The plank assembly must hafair precisely placed holes the positions of which are
given byRVPLANKTO establish the conformity of the plank assembly after use, its
thickness will only be measured at these holes, regardless of whether plank or skid
material is present.

Fouradditional 10mm diameter holes are permitted provided their sole purpose is to allow
access to the bolts which secure the Accident Data Recorder to the survival cell.

The following provisions apply to the plank:

g. The geometry of the plank must conform ROAPLANKvith a general manufacturing
tolerance of+ 0.5mm and a tolerance on thickness giverfepabove

h. The material of thelank is free, but it must be homogeneous with a specific gravity
between 1.3 and 1.45, or if pocketed be made from a bonded assembly the upper
0.5mm of which must have a specific gravity of between 1.3 and 1.65 and the
remainder, excluding pockets, be neftom an homogeneousaterial with a specific
gravity of between 1.3 and 1.45.

i. The plank may comprise no more than three pieces, the forward one of which may not
be any less than 900mm in length.

j-  Inthe areas between630 and ¥-800 and behind &-400, pocketing of the lower
9.5mm of the plank from above is permitted. The pocket depth may not reduce the
remaining plank material thickness to less than 2mm from either the lowest surface
below the reference plane when new or the lower surface of l@Tgsses necessary to
fit the skids permittedoy items k) to r) of this articleFurthermore, the periphery of any
pocket, in any horizontal plane parallel to the reference plane, must be not less tha
10mm from either the edges of the plank or any holes or recesses in the plank. In
vertical cross section the internal pocket fillet radii must be at least 3mm and in
horizontal cross section 10mm. Pockets may only be filled with a material having a
specfic gravity of less than 0.25.

The following provisions apply to the d&iThe lower surface of the plank may be fitted with
flush mounted metal skids which:

k. May only befitted in place of plank material.

. Have atotal area no greater th&4000mm?2when viewed frombelow.

. Are no greater than 4000mm? in area individually when viewed foatow.
Are fitted in order that their entire lower surfaces are visible frbatow.

© = 3

Must have a minimum cross sectional thickness of 15mm across its external boundaries
in plan view.
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The minimum wall thickness between an internal fixing hole and the external
boundaries of the skid must be no less than 7.5mm.

p. Must have an upper surface no more than 3mm below the reference plane.

g. Must be designed such that they are secured to the car using the fasteners described in
items t) to w) of this articleand that, when viewed frorbelow, no part of the skid is
more than 50mm from the centre line of a fastener which passes through that skid.

r.  Must be made from Titanium allggccording to AMS4928 or AMS4911 in annealed
condition). Furthermore, they may only be machined from solid and no processes (such
as forging, rding, welding, heat treatment or coating) may be carried out either before
or after machining

s. If positioned entirely inboard of Y=120 and between %425 and g 625, must be
fastened directly to thé=rontHoor Sructure with zero degrees of freedam

The following provisions apply to théapk andskidmountings. The plank and skids must be
fixed to thecar using fasteners which:

t. Are no smaller than M6 and are made from grade 12.9 or 10.9 steel.

u. If used to attach a skid to the car, must employ at least 1 fastener per 1,006frskid
area.

v. If used to attach a skid to the car, the team must be able to show by calculation that the
shanks of the fasteners (which may be no less than 6mm diameter) are the weakest
point in the attachment of the skids to the car.

w. May use a load spreading washer if required.

The total area of the fasteners and any load spreading washers employed with them when
viewed frombelowmust be less than 7,500ntmThe area of any single fastener plus its load
spreading washer may not exceed 500mm2.

No part of any fastener or loaspreading washer may be more than 8mm below the
reference plane. For the avoidance of doubt, the skids referred iteins k)to s)of this
articlewill not be treated as load spreading washers.

3.6  Front Bodywork

36.1 Nose
.2R8962N)] RSOfINBR Ida ab2aSé¢ Ydzady
a. Lie within RMCHNOSE.

b. Inany Xlane, contain no more than a single closed section which must have no
external concave radius of curvature. Between 2250 and X=0, the part of this
section which is visible from above, must:

i. be atangent continuous curve
ii. be tangentto the Zaxis at its outermost extremity

iii. have no radius of curvature smaller thdBmmat Xx=0 which may reduce to a
minimumradius ofcurvatureof 20mm forward of X=0

The provisions of this Article must be satisfied when considering both sides of the car.
c. InanyY plane, contain only a singéetionwhich, if inboardof Y=150 must be open

d. Be arranged such that, when viewed from above, no paR®CHNOSEmay be
visible.

The following will be exempt from the above:
e. The cameras (position 2) antbunting brackets defined in Article 8.17.7

f.  When considering both sides of the casingle aperture for the purpose of driver
cooling, such an aperture having a maximum surface area of 1560rhen measured
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on the untrimmed Nose and being situated forward of the section referred to in Article
13.6.1 (a).

g. Minimal apertures for fronsuspension members
3.6.2 Forward Chassis
.2Re862N)] RSOfINBR da GC2NBINR / KlFIaaraé¢ Ydady
a. Lie withinRVCHFRONT®&Nd completely enclosBV:\CHFRONIMIN.

b. Whenconsidering both sides of the cat,any X plangnot contain any convex radius
smaller than 25mm or a concave radius smaller than 200mm.

Once these requirements have been met, minimal apertures may be applieddess tp
and movement ofnechanical componest

3.6.3 Mid Chassis
BodyworkR S Of I NBR | & & éewRinRVCHMIB.A 3¢ Ydzad f
3.6.4 Mirror Housing
a ¢CKS 02Re&¢g2N] RSO
b. ¢tKS 02Re&@g2N] RST
Chassis and must:

fF NBR | ®RYMIRHONNE NJ . 2 Ré ¢ Ydzi
AYSR Fda GaANNBNI LYYySNI {dF @

i. Lie between two »Planes, located at the forward and rearward extremities of the
inboard face oRV\MIR-HOU

ii. Not lie above a plane parallel to and offset upwards by 25mm from the lower face
of RVMIR-HOUor below Z=550

iii. Lie inboard of the inboard face BAMMIR-HOU

iv. Form no more than a single section when intersected by goiae or YPlane

¢KS aANNBNJ . 2R& Yi& 0SS O02yySOGSR 2 GKS {4
wWSIFENI {uUuléé¢d LT LINBaSyux UKAAa O02Reg2N] Ydzau
i. Lie between Y=440 and Y366

ii. Lie behind a plane lying on the forward faceRMMIR-HOU

iii. When cut by any-Rlane, form a single section measuring no more than 50mm in
Z and no more than 10mm in Y

K
S

iv. Lie forward of the planeX1300 and lie between two-Elanes at Z=400 and
Z=720.

d. Once the Mirror Inner Stay and Mirror Rear Stay (if present) are fully defined, they must
be trimmed to the Mirror Body to produce a single volume. A fillet with radius of no
more than 10mm may be applied to the intersections between these volumes. The
resulting volume is defined as Mirror Housing.

e. Once fully defined, the Mirror Housing must be trimmed to all of the following
bodywork components it connects to: Mid Chassis, Sidepod and the fillet defined in
Article 3.11.1. A fillet with radius of no more than 10mm may be applied to the
intersectians between the Mirror Housing and these components.

3.6.5 Driver Cooling Scoop

A scoop for thesolepurpose of driver cooling may be added to the upper surface of Forward
Chassis.

.2R&862N)] RSOfINBR & &5NA QG SNND0/agd2d525m m{sO 2 2 LI
be less thak88mm125mmfrom plane Y=0

Any part of the scoop that is exposed to the external airstream must:
a. Atany point, have a radius of curvature greater than 10mm.
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b. When cut by any-Plane, YPlane, or Alane, create a single section that is
tangentcontinuous.

c. At no point on its surface be motkan 28s 30mmdistant fom Forward Chassis
d. Be entirely visible from above when viewed along th&xis

Once the Driver Cooling Scoop is fully defined, it must be trimmed with Forward Chassis to
produce a single volume. A fillet with radius of no more than 10mm may be applied along the
intersection.

Once the Driver Cooling Scoop has been trimmed to Forward Chassis, antetglperture
mustbe added which:

e. Does not remove material from Forward Chassis.
f. Has a perimeter that lies between twePfanes no more than 20mm apart.
g. Has an area, when projected in X on to aRl&ne, of less thaB888=:3* 3000mnt
h. Is entirelyvisible when viewed from the front when viewed along th&xs.
3.66 Front Bodywork Group

Once the canponents defined in Articles 3.6.1 86.4have been constructed in accordance

to the provisions of those Articles, and any subsequent operation chsabnbly described
within those Articlehas been applied, the resulting union of these components is defined as
oFront. 2 Ré g2 NJ € @

3.67 Continuity

Once all parts of the Fromtodyworkhave been fully defined, the external surfaces at the
boundaries between adjacent sections of the Nose, Forward Chassis and Mid Chassis
bodywork, must maintain both continuity and tangency in any Y or Z plane.

3.7 Rear Bodywork

3.7.1 Sidepod
.2R862N)] RSOfIFINBR a a{ARSLERRE¢ Ydzadly
a. Lie withinRVRBWSPOD

b. Form no more than two curves on its surface when intersected by any X or Y plane,
each of which must be tangent continuous and open. Furthermore:

i. Assessed on any X plane, any such curve that is wholly or partially visible when
viewed from the side of the car, is subject to the following requirements:

Parts of this curve that are visible from tbarcentre plane (viewed parallel to
the Y-axis) and not visible from the side may contain no concave radius of
curvature(as defined by Article 3.1.4jnaller than 50mm.

All other parts of this curve may contain no concave radius of curvature smaller
than 200mm.

ii. Assessed on any Y plane, whenever two such curves are visible when viewed from
the front of the car, no part of either curve may have a concave radius of
curvature smaller than 200mm.

iii. Compliance with (i) and (ii) is not required witlairsingle 50mm diameter sphere
defined by the competitor.

c. Inany Z plane, any cross sectiorbotlywork must form a single curve on its surface
which must be tangent continuous and open.

3.7.2 Coke Panel
.2R862N)] RSOfIFINBR & a/ 218 tlySté¢ Yvdzaildy
a. Lie within R\RBWCOKE.
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b. At no point be less than 50mm distant to RVOOHREDGE.

c. Bearranged such that, when viewed from the side, no part GRBSYEC that lies
within RVRBWCOKE may be visible

3.7.3 Engine Cover
.2R&862N)] RSOfIFINBR a a9y3IAyS [/ 20SNE Ydady
a. Lie within R\RBWEC.
b. Be arranged such that when viewed from the side, no part eRB&ECthat lies
within RVRBWEGmay be visible.
3.7.4 Coke Panel and Engine Cover Shape
On each side of the car, the combined external Coke Panel and Engine Cover surfaces must:
a. On any X section, form one tangent continuous curve. Furthermore:
i.  Outboard of Y=25 the radius of curvature of any such section must not be less
than 75mmif convex, or 50mm if concavejth the exception of a rectangular
region bounded in plan view by£¢20,125) and (%=150,375) where the radius
of curvature must not be less than 25mand within a 20mm offset from the
lower side impact structure defined in article 13.5.1 where the radius of curvature
must not be less than 10mm
ii. Between Y=5 an®=25 the radius of curvature of any sucht®e&cmust not be
less than 25mm.
b. Not contain any apertures ahead of5x55, other than those permitted in Article 7.6
Not contain any surface parallel to a X plane aheadkof55.
Rearward of X=-300, andbelowZ=350and prior to the addition of any apertures, the
X component of any normal to the external surfatdodywork visible from the side
must not be negtive.
The cameras (position 3) and mounting brackets defined in Article 8.17.8 will be exempt from
the restrictions of this Article.
3.7.5 Bodywork Blister
Once the Rear Bodywork surfaces are fully defined in accordance with Articles 3.7.1 to 3.7.4,
a single Bodywork Blister may be added per side, which must:
a. Exist entirely betweengp&50 and X=-600, below Z=550 and inboard of Y=250.
b. Lie entirely between the Rear Bodywork surfaces and a 50mm external offset of them.
c. In sideview, lie entirely within an axigligned rectangle which is 350mm long and
120mm high.
d. Intersect the Rear Bodywosdurfaces around its entire periphery.
e. Only comprise convex curvature, with a minimum radius of 20mm.
f. At no point on its surface have a normal with a negative X component that subtends an
angle greater than 20deg to an X plane.
Once the Bodywork Blister surfaces are fully defined, the Bodywork Blister and Rear
Bodywork must be trimmed to each other, such that no overlapping surfaces remain. A fillet
radius, no smaller than 20mm, must be appl@dngthe intersection between these
surfaces
3.7.6 Apertures
Once the Rear Bodywork surfaces are fully defined in acooedaith Articles3.7.1to 3.7.5
the following apertures may be added:
a. For the purpose of allowing suspension members and their fairings and driveshafts to
protrude through the bodywork and provided that the result of adding the aperture
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does not subvert the intention of regulation 3.7.4, a single aperture may be added for
each suspension member and drivesh&fb such aperture may have an area greater
than 12,000mm. No point on an aperture may be more than 200mm from any other
point on the aperturelndividual apertures may adjoin or overlap each othfrthe

legality ride height defined in Article 10.1.4, the aperture must enclose the suspension
member, including its fairing, or driveshatft for parts forward ef %5.

b. For the sole purpose of allowing cooling flow exits, apertures may be added provided
they lie withihnRVRBWAPERTURHhe total area (per side of the car) of such
apertures may be no greater than 150,000Rfurthermore, any apertures added
must be arranged such that, when viewed from above, no paR®SRBWAPERTURE
may be visible through the aperture and any underlying part of the car exposed by
application of an aperture must lie no further than 50nmormal to the untrimmed
surface For the avidance of doubtno part of the car exposed by application of an
aperture may lieexternal tothe untrimmed surface

c. For the sole purpose of allowing cooling flow exits, apertures may be added inboard of
Y= 25. The total area of such apertures mayhegreater than 30,000m#per side of
the car.

d. For the sole purpose of cooling auxiliary components, (such as Electrical Components,
etc.), apertures may be added forward @£X300 or below Z=100. The total area of
such apertures may not exceed 5,0004wer side of the car.

All areas mentioned in this Article will be measured on the untrimmed Rear Bodywork
surface.

3.7.7 Rear Bodywork Group

Once the components defined in Articles 3.7.8t@.6have been constructed in accordance
to the provisions of those Articles, and any subsequent operation chsabmbly described
within those Articlehas been applied, the resulting union of these components is defined as
AawSEFEN . 2Reg2NJ] ¢

3.7.8 Continuity

Once the Front and Rear Bodywork are fully defined, the external surfaces at the boundaries
between adjacent sections of the Front Bodywdlidepod, Coke Pan&ngine Coveand
Bodywork Blisteparts, must maintain continuity in any X, Y or Z plane.

Furthermore, the external surfaces at the boundaries between adjacent sections of the
SidepodCoke PaneEngine Coveand Bodywork Blistgparts,must also maintain tangency
inany X, Y or Z plane.

3.8 Tailand Exhaust Tailpipe

381 Tall
.2R@62N)] RSOfFINBR & ac¢lkAfé Ydzaldy
a. Lie withinRVTAIL

b. Inany Xplane rearwards oks=440, contain only a single closed sectjamhen
considering both sides of the car

c. Not bevisible frombelowforward of Xs=440 and with the Floor Body present.
The following will be exempt from the above:

d. When considering both sides of the car, a single aperture for the purpose of cooling
electricalcomponents Anysuch an aperturanust have arareano greater than
250mntwhen measured on the untrimmeslrface ofTailandmust bebehind X=45Q

3.8.2 Exhaust Tailpipe
.2R&862N)] RSOfINBR &4 G9EKLFdzAG ¢l Af LIALISE Ydzady
a. Lie within the union oRV:TAILand RV TAIL-EXH
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Furthermore when considering both sides of the car

b.

Over its last 150mnthe Exhaust Tailpipe musbmprise of a single tailpipe and its
minimal supports.

Over its last 450mm

i.  The turbine tailpipe through which all the turbine exit fluids pass ninaste a
circular internal crossection of a constant diameter between 100mm and
130mm

ii. Any wastegate tailpipe(s) through which all the wastegate exit fluids pass must
have an internal cross section less than 150Gmand all external surfaces must
have minimal aerodynamic effect on the external air stream.

iii. The inside offie Exhaust Tailpipeust remain unobstructed and in full
compliance with the provisions of this Article after the Final Assembly of all
bodywork groups.

Minimal exceptions, solely for the purpose of permitting the wastegate tailpipe(s) to join the
turbine tailpipe, are allowed over an axial length of up to 200mm and more than 150mm
from the Exhaust Tailpipexit.

d.

Over its last 150mnthe Exhaust Tailpipeusthave an internal surface which is a right
circular cylinder, with an axis that lies on Y=0 and forms an angle between 0deg and
5deg to the Xaxis (tail up).

TheExhaust Tailpipmust have an exit whose entire circumference lies between
X=550and %=565and above Z= 350.

TheExhaust Tailpipmust have a thin wall, of constant thickness, with the exception of
minimal, external, local reinforcements

3.9 Front Wing (FW)

3.9.1 Front Wing Profiles
.2R@62N)] RSOfFINBR |4 AGCNIRYRMPRAHLES t NP TAf Sa¢
In any Y plane, the following conditions apply:

a.
b.
c.

There must be no more than four closséctions.
No closed section may contain any concave radius of curvature less than 50mm

The distance between adjacent sections must lie between 5mm and 15mm at their
closest position.

The rearmost point of every closed section must be visible when viewed from below.

With the exception of theearmost closed sectigrthe rearmost point of every closed
section must not be visible when viewed from above.

Assessingach closed section independently, thart of any closed section visible
when viewed fronbelowmay contain no concave radius of curvature.

Within 40mm of the rearwardnost point of each closed section a line tangent to any
part of the section visible frorhelow must have a positive slop&he slope of this line
will be considered in the-jlane.

Within 40mm of the rearwarenost point of each closed section, no part of the section
visible from above may be more thAOmmdistant from the section visible from
below, if outboard of Y=500, or 15mm if inboard of Y=500.

Inboard of Y=300, the forwanthost two closed sections, must have a maximum
thickness of at leas25mm when measured in the Z direction.

Furthermore, when considering the entire profiles, the following conditions apply:
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j- The normal to any point of the profiles surface must not subtend an angle greater than
25° to a vertical plane that is normal REFW.SECTIORor the forward most two
profiles and 30° for any other profiles.

k. The rearward most point of every closed section, when projected in Z on to the
reference plane, must produce a single tangent continuous curve with no radius of
curvature smaller than 200mm.

[.  The Front Wing Profiles must be arranged such that, when viewed from below, no part
of RSFW-PROFILESay be visible.

Once the Front Wing Profiles are fully defined Gusedyup to 10mm may be fitted to the
trailing edge of the upper surface of the rearmost sectibineseGurneys areconsidered to
be part of the Front Wing Profiles and must satisfy the provisions of this Article with the
exception of sections (b) and (h) and, foe inner extremity of the innermost Gurney and
outer extremity of the outermost Gurney, section (j).

3.9.2 Front Wing Endplate Body

.2R&862N)] RSOfIINBR | & & C NRwhinR¥FWWEPaNdby RLI | G S
constructed by the following process

a. A virtual surface must first be defined, which must:

i. Produce no more than one curve when intersected with any Z plkaneo point
along this curve may a line tangent to it subtend an angle greater than 10° to the
X-AXis.

ii. Produce no more than one curve when intersected with any X pkneo point
along this curve may a line tangent to it subtend an angle greater than 10° to the
Z-Axis.

b. Once the virtual surface has been defined, the Front Wing Endplate Body must:
i.  Fully enclose the entire virtual surface.

ii. Be no more than 10mm distant from thvirtual surface at any point. Regions
further than 150mm in X from its forward most point on the sarq@ahe, must
be no more than 6mm distant from the virtual surface at any point.

c. Once fully defined, the Front Wing Endplate Body must be arranged such that when
viewed from the side, no part ®RSFWEFBODYmay be visible.

d. With the exception of regions of the Front Wing Endplate Body surface that are not in
contact with the external air stream after the Front Wing Assembly is complste, i
complete and final surface must be tangent continuous and any concave radius of
curvature must be greater than 100mm.

3.9.3 Front Wing Tip
.2R@62N)] RSOfFINBR |4 AGCNRyYy(d 2Ay3 ¢ALX Ydaily
a. Lie within the RVFWTIP.
b. Be a single volume with no apertures.
Furthermore:

c. The following must apply to the intersection between regions of the Front Wing Tip
below Z=170 and any plane that contains thaligned axis [Y,Z] = [900, 170]:

i. There must be no more than four closed sections.
ii. No closed section magontain any concave raus of curvature less tha2Omm

iii. The distance between adjacent sections must be no more than 15mm at their
closest position.

iv. For any two adjacent sections, the trailing edge of the forward section must be at
a greaterdistance from the >aligned axis than the leading edge of the rear
section.
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v. Whenmeasured in the Xlirection, each section must be larger than 50mm and
no more than 30mm othis may overlap, in Xany other sectionn the same
plane

d. The intersection between the Front Wing Tip and any Z plane between Z=170 and
Z=180 must produce no more than four closed sections and above Z=180 must produce
no more than one closed section.

e. For any section described in (c) and (d), the forwaabst point and the rearwargnost
point, measured in X, must each be situated between a pair of planes from a set
defined as follows:

i. All planes must be vertical and oriented within the angular range defined by the
acute angle between anpane and REW-SECTION.

ii. Each pair must consist of two parallel planes no more than 35mm apart. This is
except for the pairs whose intersection with RWTIP is furthest forward and
furthest rearward, which must be no more than 50mm apart.

iii. The total number of pairs of planes must be equal to one plus the number of
closed sections produced by the intersection of the FW Tip and the plane Y=900.

iv. No two planes may be coincident with each other and no part eFRAIP may
lie within more than one of these pairs of planes.

f.  With the exception of regions of the Front Wing Tip surface that are not in contact with
the external air streamas a result of assembly with the Front Wing Profiles and Front
Wing Endplatecurves produced by the intersection of the Front Wing Tip with any X
plane must:

i. Be tangenicontinuous and not contain any radius less than 20mm.

ii. Not contain any concave radius less than 1000iiormed from any surface that
is visible from the sider below: This is except for regions of the curve above
Z=170, where a minimum concave radius of 200mm will be accepted.

g. Compliance with (f) is not required ihe following regions:

. BAOGKAY opYY 2F dzLl) #2Z onedoi®kbave\tizdadand2 y t 2 A
not be closer than 50mm to each oth&urfaces exempt from (f) within these
regions must lie above Z=150 aindboard ofa 3mm external offset of the
outboard faceof the Front Wing Tip at Z=200 when viewed from above.

ii. within 20mm of the forwaremost point of each individual closed section
described in (c) and (d).

iii. within 3mm of the rearwaremost point of each individual closed section
described in (c) and (dyvithin 6mm if this section is the rearwammiost section
and within 10mm for the rearwarthost section if the point is above Z=170.

3.94 Front Wing Diveplane

BodyworkmustbeRS Of  NBR | & & C NReywithin RVAFYWBPaBdb&@ S LX | y S ¢
constructed by the following process:

a. A virtual surface must first be defined, which must:

i. Produce no more than one curve when intersected with any Y plane, the rearward
most point of this curve must lie at least 75mm above its forwards most point.

ii. Produce no more than one curve when intersected with any X plane, at no point
along this curve may a line tangent to it subtend an angle greater than 25° to the
Y-AXis.

b. Once the virtual surface has been defined, the Front Wing Diveplane must:
i.  Fully enclose the entire virtual surface.
ii. Be no more than 6mm distant from the virtuglrface at any point.
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3.95

3.9.6

3.9.7

c. Once fully defined, the Front Wing Diveplane must be arranged such that when viewed
from above, no part oRSFW-DPmay be visible.

d. Its complete and final surface must be tangent continuous and any concave radius of
curvature must be greater than 50mm.

Front Wing Endplate

Once the Front Wing Diveplane and Front Wing Endplate Body are fully defined, the Front
Wing Diveplane must be trimmed to the Front Wing Endplate Body to create one unified
volume with no remaining overlapping surfacésy Front Wing Diveplane bodywork
remaining inboard of the Front Wing Endplate Body must be discarded. A fillet radius, no
greater than 10mm, may be applied along ih&ersection between these volumes
Furthermore, once the trim is complete:

a. Any section of the unified volume taken through an X plane should contain only one
closed section.

b. When viewed from the car centselane, no part of the Front Wing Diveplane may be
visible.

c. Inorderto prevent tyre damage to other cars, the complete Front Wing Endplate must
be at least 10mm thick (being the minimum distance when measured normal to the
surface in any direction)Vhen assessing this thickness, adjoining parts of the Front
Wing Tip may also be considerddirthermore, with the exception of parts of the Front
Wing Endplatehat lie on the shared boundary oMHEWEPand RVWTIP a 5mm
edgeradius must be applied to all extremities.

Front Wing Assembly

Once the Front Wing Endplate, Front Wing Profiles and Front Wing Tip are fully defined, they
must be trimmed to each other to create one unified volume with no remaining overlapping
surfaces. Furthermore, the external surfaces at the boundaries betweacemj sections of

the Front Wing Endplate, Front Wing Profiles and Front Wing Tip, must maintain both
continuity and tangency iany X, Yor Z plane.

Adjustability of Front Wing

Once the Front Wing Assembly has been defined in accordance with Article 3.9.6, a
continuous portion okither the rearmost or the two rearmost profilésicluding any Gurney
rigidly attached to it) may be adjustable for the sole purpose of trimming front wing
aerodynamic loadThis adjustable part of the Front Wing Profiles will be called the FW Flap.

The axis of rotation of the adjustable part of the wing must:
a. Pass through points A and B where:

i. Point A lies within the volume of the FW Flap more than 25mm from its
forward most point at thisrand between Y=200 and=20.

ii. Point B lies within the volume &W Flap, no more than 25mm from its forward
most point at this Y and betweer=825and Y=850

b. Be no more than 70mm from the FW Flap at any point between points A.and B

c. Once the axis of rotatioABhas been definedwo surfaces of revolutiomust ke
defined. These surfaces must:

i. Have the axis AB as their axis of revolution, and respectively pass through points A
(one suface) or B (the other surface)

ii. Extend over the complete chord of the FW Flap, thus clearly defitsing
boundariesn relation tothe nonradjustablepart of the Front Wing Profiles

iii. Overtheir intersection with the FW Flap at its origird@signposition (defined in
accordance to Article 3.9)lhavea normal which does not subtend an angle
greater than 30deg to the Y axis.

Furthermore:
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d. Compared to the original position of these profiles (as defined in accordance with
Article 3.9.1), adjustment may only permit an increase of incidence of the slope defined
in Article 3.9.1.g, and the maximum deviation for any point of these profiles {t®
original position must not exceed 40mihysical stops must be provided to prevent
the FWHap frombeing adjusted beyond thedmnits.

e. Minimal exceptions to thgeometrical criteria of Article 3.9.1 for the wing profiles may
be made in the junction between the adjustable and ramfjustable parts, in order to
ensure the necessary level of sealing. Such parts must lie within 3mm from one of the
two surfaces of revaltion and their maximum size must be the minimum necessary
amount required to achieve a 20mm overlap between the adjustable and the
non-adjustable parts of the profiles over the whole range of movement In the case
where the trailing edge of the rearmosteshent is trimmedany such parts with
minimal exceptions can remaimtrimmed, provided that the remaining parts extend
no more than 20mm behind the trimmed trailing edge.

For the avoidance of doubt, the adjustment permitted under this Article is @aidywed when
the car is stationary and by the use of a tool, and in accordance with the Sporting
Regulations.

Furthermore, any such variation of incidence must maintain compliance with all of the
bodywork regulations, with the exception of Article 3.9.1.

3.9.8 Front Wing Auxiliary Components
The following components will be permitted in addition to the Front Wing Assembly:

a. Up to three brackets which define the pivot axis of the FW Flap and allow the necessary
movement. Each bracket must:

i. beinitsentirety within 40mm of the FW Flap, per side of the car, over the whole
range of adjustment.

ii. be no more than 5mm thick and lie within two parallel planes no more than
10mm apatrt.

iii. have no dimension that exceeds 80mm. Furthermore, when projected in X on to
an Xplane, the area of each separator must be less than 756.mm

Once the above requirements have been met, a fillet radius no greater than 4mm will
be permitted where these brackets join the two profiles.

b. Up to eight slot gap separator brackets, per side of the car, which provide a structural
connection between consecutive FW Profiles. Each bracket must:

i.  be inits entirety within 40mm of both of the two profilethat it supportsin
relation to each other.

ii. be no more than 6mm thick and lie within two parallel planes no more than
10mm apatrt.

iii. have no dimension that exceeds 70mm. Furthermore, when projected in X on to
an Xplane, the area of each separator must be less than 756.mm

Once the above requirements have been met, a fillet radius no greater than 4mm will
be permitted where these brackets join the two profiles.

c. A mechanism with or without a fairing to contain it for the angle adjustment of part of
the FW Flap, as defined in Article 3.9.7. This mechanism and fairing must fit within a
cuboid of which is 25mm wide, 60mm long and 65imigh This cuboid may have a free
orientation in space, but must intersect both the stationary and the adjustable part of
the profiles for the entire range of adjustment.

d. A fairing that contains a single tyre temperature sensor. The entire fairing and sensor
must:

i. fitin the union between two volumes, a cuboid which is 15mm wide, 60mm long
and 50mm high and a circular cylinder which has a base diameter of 30mm and a
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height of 60mm. The axis of the cylinder must coincide with the major axis of the
one of the 15mm x 60mm faces of the cuboid.

ii. be symmetrical about a plane which is parallel to the 50mm x 60mm faces of the
cuboid, and

iii. intersect either the Front Wing Profiles defined in Article 3.9.1 or the Front Wing
Endplate Body defined in Article 3.9.2. A fillet radius no greater than 5mm will be
permitted along this intersection.

Furthermore, all the components listed above must be arranged such that they are not visible
from below and do not lie outboard of the virtual surface defined in 3.9.2.a.

Should there be a requirement for any additional component to be added, the Competitor
must write specifically to the FIA with an explanation, design, and calculated aerodynamic
effect, in order to get approval. Such a communication will be circulateryab @ompetitors

if deemed to cover a new aspect that had previously not been considered.

3.9.9 Front Wing Bodywork Group

Once the components defined in Articles 3.9.1 to 3.9.8 have beastructed in accordance

to the provisions of those Articles, and any subsequent operation chsabmbly described
within those Articles has been applied, the resulting union of these components is defined as
AGCNRYyU 2Ay3 .2Reg2N] €D

3.10 Rear Wing
3.10.1 Rear Wing Profiles
.2R8062N)] RSOfFINBR d aGwSINI2Ay3 tNRTFALfSa&a¢ Ydz
a. Lie within RMRWPROFILES.
b. InanyY plane:
i. Contain exactly two sections.
i. ¢KS NBFNX¥z2aid aSoOtrAz2ys 6KAOK gAfft 0SS 1y2¢
smaller than the chord of the adjacent section.

iii. With the exception of minimal modifications to permit attachment of the actuator
system described in 3.10.10 to the RW Flap, sections may not contain any
concave radius of curvature smaller than 100mm

Furthermore:

c. Atall points along the spathe rear wing profiles (as defined under Article 3.10.1) must
have a minimum gap of between 9.4mm and 13mm. This will apply when the DRS is not
in the state of deployment (as defined under Arti8lé0.10) and will be measured with
a spherical gauge

d. Outboard of Y100, the normal to any point of the profiles surface must not subtend an
angle greater than 20° to a Y plane.

e. Once the RW Flap is fully defined, a Gurney of up to 20mm may be fitted to the trailing
edge. This Gurney is considered to be part of the Rear Wing Profiles and must satisfy
the provisions of this Article with the exception of sections b (iii)&#d).

3.102 Pylons
.2R@62N)] RSOfFINBR a awSINI2Ay3a tefz2yé¢ Ydady
a. Lie within RVRWPYLON.

b. On any Z planeyhen considering both sides of the car, only contain no more than two
closed symmetrical sections with a maximum total area of 5008riimis does not
apply if the complete section lies within 30mm of the Exhaust Tailpipe defined in Article
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3.8.2. For any complete closed section outside 6iTRW-EXH, the thickness of each
section may not exceed 25mm when measured in the Y direction.

Once the Rear Wing Pylon and Rear Wing Profiles are fully defined the Rear Wing Pylon must
be trimmed to the Rear Wing Profiles such that no overlapping surfaces reféiiet
radius, up to 10mm, may be applied along thtersections between these surfaces

3.103 Rear Wing Beam
BodyworkmustbeR S Of  NER | & éaudBruf) 2 Ay3 . S Y
a. Lie within R\RWBEAM.

b. At no point be less than 10mm distant to the Exhaust Tailpipe once fully defined in
accordance to Articl8.8.2.

c. InanyY plane:
i. Contain no more than two sections.
ii. The section may not contain any concave radius of curvature smaller than 50mm
Furthermore:

d. The Rear Wing Beam must be arranged such that when viewed from above no more
than 80,000mnt of RSRWBEAM may be visibfger side of the car

e. Outboard of Y=175, the normat any point on the profilestsurface must not subtend
an angle greater than 15° to a Y plah#oard of ¥175mm, the normaét any pointonthe
profiles surface must not subtend an angle greater than 60° to a Y plane.

Once the profiles have been fully defined:

f.  AGurney of up to 20mm may be fitted to the trailing edge of the rearward most profile.
This Gurney is considered to be part of the Rear Wing Beam and must satisfy the
provisions of this Article with the exception of sections c (ii) and (e).

g. Provided two closed sections are present as specified in (c), up to two slot gap
separator brackets, per side of the car, will be permitt€dese brackets must:

i. Be in their entirety within 30mm of both of the two profiles they support in
relation to each other.

ii. Be no more than 6mm thicl fillet radius no greater than 2mm will be permitted
where these brackets join the two profiles.

iii. Have no dimension that exceeds 60mm
iv. Not be visible fronbelowwith the Rear Wing Beam Profiles present
3.104 Rear Wing Endplate Body
.2R@62N)] RSOfFINBR |ad awSINI2Ay3a 9yRLIFGS
Lie within RMRWEFBODY.
b. Be a single volume with no apertures.

c. Inany X or Z plane contain only one closed section. Furthermore, any such section, on
any X or Z plane, must nobntain an external concave radius of curvature smaller than
100mm.

3.105 Rear Wing Tip
.2R@62N)] RSOfFINBR da awSINI2Ay3 ¢ALXE Ydzady
a. Lie within the R\RWTIP.
b. Be a single volume with no apertures.
Furthermore:

c. The following must apply to thiatersection betweemnregions ofthe Rear Wing Tip
above Z=67@nd any plane that contains theaigned axis [Y, Z][480, 670
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i. There must be no more than two closed sections.

ii. The distance between adjacent sections must be no more than 15ntineiat
closest position.

iii. When measured in the-firection, each individual section must be larger than
100mm and no more than 40mm of the complete intersection may contain more
than two points with the same-¥oordinate.

d. The intersection between the Rear Wing Tip and any Z plane betwé&&d@mmand Z=
670mm must produce a single closed section.

e. Its complete surface must be tangent continuous, and any concave radius of curvature
must be greater than 20mnfurthermore, any surface visible from the side or above
must not contain any concave radius of curvature smaller than 50mm.

f.  Curves produced by the intersection of the Rear Wing Tip avithX plane must:

i. Be tangent continuous and not contain any radius less than 20mm forwards of
X=550.

ii. Not contain any concave radius less than 1000ihformed from any surface that
is visible from the side or any surface forwards @f5%0 that is visible from
above.

The sole purpose of the external surfaces of the Rear Wing Tip is to create a smooth
transition, with no discontinuities, between the Rear Wing Profiles and the Rear Wing
Endplate Body. Provided this purpose is observed, and the following are only ubed at
leading and trailing edges of the sections used to create this transition

g. Compliance with Section (f) of this Article is not required in the following regions of the
Rear Wing Tip:

i. within 20mm of the forwaremost point of each individual closed section
described in (c) and (d).

ii. within 3mm of the rearwaremost point of eaclindividual closed section
described in (c) and (d).

h. Compliance with Sections (e) and (f) of this Article are not required in the following
regions of the Rear Wing Tip:

i.  Regionsnot in contact with the external air stream after the Rear Wing Assembly
is complete.

i. 2A0KAY onYY 27F | dHisy0dhétién Paiwomstdieiabg/Zz=t 2 A y (i £
670.

3.10.6 Rear Wing Separators

Once the Rear Wing Profiles and the Rear Wing Tip are fully defined, the two closed sections
described Articles 3.10.1.b and 3.10.5.c must be bridged by three pairs of rigid impervious
supports.One pair of supports must be located at Y=0 with the remaining supports arranged
symmetrically about the car centre plane and lying in their entirety between-¥#3-and
Y=+/490.These pairs of supports must be designed and arranged such that the two closed
sections and the relationship between them can only cleawgilst the car is in motion in
accordance to Article 3.10.1They must:

a. With the exception of minimal local changes where the two sections are adjacent to
each otherandwith the rearmost element in the closed positidmave an inner profile
that is coincident to the section they are fixed to, an outer profile that is an offset of the
inner profile of no more than 15mm and may not incorporate any radius smaller than
MaYY AY AaARSOASG 6 W3 dzNJY Besfitied beBvedB thel NA Y G 0 a
supports).

b. Be aligned as a pair so as to provide a bearing across at least?4@nem the distance
between the two sections is at its closest position.
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3.10.7

3.10.8

3.109

3.10.10

c. Not be recessed into the Rear Wing Profiles or Rear Wing Tip (where a recess is defined
as a reduction in section at a rate greater than 45° with respettig¢oraxis).

d. Be arranged so that any curvature occurs only mo@zontal plane (other than when
this bodywork is adjusted in accordance with Article 3.10.10).

e. Not be visible fronbelowwhen the Rear Wing Profiles and Rear Wing Tip are present.

f. Have no dimension that exceeds 150mm when considering the forward most part of
the pair.

g. Have no dimension that exceeds 30mm when considering the rearward most part of
the pair.

h. Be between 2mm and 6mm thick.

i. Be rigidly fixed to their respective sectiofthere they are fixed, a fillet radius of no
greater thanrdmmwill be permitted between the support and the Rear Wing Profiles or
the Rear Wing Tip.

j.  Be constructed from a material with a modulus greater than 50. GPa
Rear Wing Endplate

Once the Rear Wing Endplate Body and Rear Wing Tip are fully defined they must be joined
to create one unified volume with no remaining overlapping surfaces. The resultant volume,
known as the Rear Wing Endplate must be arranged such that, when vieweth&side of

the car, no part oRSRWRWEPmMmMay be visibleFurthermore, the external surfaces at the
boundaries between adjacent sections of the Rear Wing Endplate Body and Rear Wing Tip
must maintain both continuity and tangency in adyY or Z plane.

Continuity

Once the Rear Wing Endplate is fully defined, the external surfaces at the boundaries
between adjacent sections of the Rear Wing Endplate, and Rear Wing Profiles must maintain
both continuity and tangency in any X, Y or Z plane.

Rear Wing Beam Assembly

Once the Rear Wing Endplate and Rear Wing Beam are fully defined the Rear Wing Beam
must be trimmed to the Rear Wing Endplate such that no overlapping surfaces rémgin.
Rear Wing Beam bodywork remaining outboard of the Rear Wing Endplate must be
discardedA fillet radius, no greater than 10mm, may be applied alongrtersections
between these volumed-urthemore, once the trim is complete,lven viewed from the side,
no part of the Rear Wing Beamay be visible.

Drag Reduction System (DRS)

The entire RW Flap described in Article 3.10.1, including any gurney if fitddhf the

rearward most section from any regions of the Rear Wing Tip described in Article 3.10.5
where there are exactly two sections in an intersection with any plane that contains the X
aligned axis [Y,Z]= [480, 678hd the portions of the Rear Wing Separators defined in 3.10.6
that are attached to these componentsiay be rotated about a fixed axis whilst the car is in
motion and the DRS itie state of deployment as defined belowll bodywork to be rotated
aKFtft oS 1y2ey la a5w{ .2Re@g2N] ¢

The state of deployment is defined as starting when the adjustment of the DRS bodywork
away from its original geometry defined by Articles 3.10.1 and 3.10.5 has been commanded
by direct driver input and controlled using the control electronics specifiédtinle 8.3, and
ending when the DRS bodywork has been returned to that same original geometry, having
been disabled by the control electronics.

Except in the event of a DRS failure or the transitioning from one position into the other the
DRS bodywork can have only 2 positions, such that the DRS Bodywork position must be the
same before and after each state of deployment. The transition time betvitee 2 positions
must be less than 400ms.

Furthermore:
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No part of thedDRS Bodywoékmay lie outboard o¥=490.

b. The axis of rotation of the RW Flap must be fixed and located no more than 20mm
below the upper extremity and no more than 20mm forward of the rear extremity of
RVRW-PROFILES all times.

c. There must be no relative movement between the constituent parts of the DRS
Bodywork.

d. Any such variation of incideneghile inthe state of deploymentnaintains compliance
with all of the bodywork regulations with the exception of Article 3.1&n#i3.10.5

e. It cannot be used to change the geometry of any duct, either directly or indirectly, other
than the change to the distance between adjacent sections permitted by Article 3.10.1
and3.10.5

f.  The design is such that failure of the system will result in the uppermost closed section
returning t igh=tact S fiapriginal geometry position defined by

g. Atall points along the span, when the DRS is in the state of deployment, the two
sections the rear wing profiles (as defined under Article 3.10.1) must have a minimum
gap of betweerD.4mm and 85mm. This will be measured with a spherical gauge.

In order to achieve the above adjustment, the actuator mechardachany associated

minimal fairingsnust lie inboard of Y=25, below Z=940 and not extend beyond
RVARWPROFILES the forward or rearward direction, when viewed from above.
Furthermore, any additional minimal bodywork associated with the adjustment oDRRS
Bodyworkmust be located outboard of ¥465andin sideview bebelow the top surface of
RVARWPROFILE&ust not be visible fronbelowand must fit within a cuboid which is

30mm wide, 60mm long and 30mm high. This cuboid may have a free orientation in space,
but its width must be aligned with the axis of rotation of the RW flap.

3.10.11 Rear Wing Bodywork Group

Once the components defined in Articles 3.10.1 to 3.10.10 have been constructed in

accordance to the provisions of those Articles, and any subsequent operation of

sub-assembly described within those Articles has been applied, the resulting union of these
O2YLRyYySyia A& RSTAYSR Fa awSFENJI2Ay3 . 2Reg2N] ¢

3.11 Final Assembly

This Article gives additional information on the junction between adjacent bodywork groups
defined in Articles 3.5 to 3.10.

3.11.1 Front Bodywork to Rear Bodywork

Once both the complete Front Bodywork and fRear Bodywork are fully defined, the Front
Bodyworkandthe Rear Bodyworknust be trimmed to each othesuch that no overlapping
surfaces remain. A maximum fillet radius, no greater than 50mm, may be applied along the
intersections between these surfage

3.11.2 Front and Rear Bodywork Assembly to Floor Bodywork

Once both the complete Front and Rear Bodywork assembly defined in Article 3.11.1 and the
Floor Bodywork are fully defined, the Front and Rear Bodywork assembly and the Floor
Bodywork must bérimmed to each other, such that no overlapping surfaces remain
Additionally,before the trimming is appliedny Mid Chassis or Rear Bodywork remaining
below the Floor Bodywork must be discardatt the intersection formed by any remaining
surfaces and the Floor Bodywork must produce no more than one cimeximum fillet
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3.11.3

3.11.4

3.11.5

3.12

3.12.1

3.12.2

3.12.3

3.12.4

radius, no greater than 50mm, may be applied alongithersection between these surfaces
Any such fillet must be at least 1mm distant fréthtFLOOREDGEFurthermore, once all
surfaces are trimmed and filleted, no part of the Mid Chas&esr Bodyworkillet between

the Rear Bodywork and the Floor Bodywork, or fillet between the Mid Chassis and the Floor
Bodywork,may be visible fronbelow.

Once the Front and Rear Bodywork has been assembled to the Floor Bodywork, up to two
apertures may be added on each side of the car for the sole purpose of giving tyre
temperature sensors visibility of the tyres, one for the front tyre and one for the rear tyre. If
present, each individual aperture must have an area no greater than 156@hem

measured on the assembled, untrimmed, surface.

Tail to Floorand Bodywork Assembly

Once both the complete Tail, and the Floor and Bodywork Assembly created in 3.11.2 are
fully defined, the Tail, and the Floor and Bodywork Assembly must be trimmed to each other,
such that no overlapping surfaces remain. A maximum fillet radius, no grthate50mm,

may be applied along thietersections between these surfase

Front WingBodywork to Nose

Once both the complete Front Wing Bodywork and the assembly referred to Article 3.11.2
are fully defined, the Front Wing Bodywoiggnoring any Gurneysnd the Nose must be

trimmed to each other, such that no overlapping surfaces remain. A fillet radius, up to 25mm,
may be applied along thiatersections between these surfacgdnce all surfacegynoring

any Gurneysare trimmed and filleted, only Nose bodywork and fillet and no part of the Front
Wing Bodyworkignoring any Gurneyspay remain directly aive RSCHNOSE

Rear Wing Bodywork to Tail

Once both the complete Rear Wing Bodywork and the Tail are fully defined, the Rear Wing
Bodywork and the Tail Bodywork must be trimmed to each other, such that no overlapping
surfaces remain. A fillet radius, up to 10mm, may be applied alonmtéesections between
these surfaces

Bodywork not defined in Articles 3.5 to 3.11

In addition to the bodywork defined and regulated by Articles 3.5 to 3.11, the following
components are permitted:

A transparent windscreen may be fixed to the forward face of the cockpit opening and may
extend aboveR\A\CHMID.

Antennae and pitot tubes may be mounted on the upper surfadb®fturvival celhhead of
the cockpit opening and may extend abdR&BODYFRONT

Thefollowing fairings may be attached to tlsecondary roll structureefined in Article
12.4.2 or the camera defined in Article 8.10.3and 8.17.6

a. Afairingbondedto the secondary roll structure, which:

i. Must lie entirely within a 20mm offset from the secondary roll structure or
high-speed cameragabove Z=695mnand outside oRVVCOCKPHHELMET

ii. Must not have any part with @onvex radius of less than 2mm

b. An additional fairingaround the secondary roll structure forward mounting and the
camera defined in Article 8716, which:

i. Must lie in a volume defined by an asigned cuboidyhich has one interior
diagonal defined by poin{=-1066,-25, 600] and [ -835, 25, 705]

ii. May be joined tahe Front Bodyworkwith a fillet radius of no greater than
10mm.

Ducts (as specified in Article 3.1.1) and primary heat exchangers provided they are not visible
when viewed from the outside of the car, at any angle perpendicular to theis§ This is
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assessed with the bodywork defined in Articles 3.5 to 3.11 present but prior to the
application of apertures permitted iArticles3.5.8,3.6.1f, 3.6.5,and3.7 6.

3.125 A slip sensor and its minimal fairings may be mounted underneath the Forward Chassis
provided it lies entirely within 25mm of the car centre plaabpve Z=120 and in the region
50 < X<450. The external surface of the combined slip sensor and fairings must form a
single curve when intersected by any Z plane.

3.13 Wheel bodywork

3.13.1 General principles
DS2YSUNE RSOfIFINBR da GCNRByid 2KSSftf .2Re@g2N]¢ |
of all the components described in Articles 3.13.2 to 3.13.7.
2 KSYy NBFSNNBR (2 AYyRAGARdzZ ffeds G4KSasS 02YLRYSYy
added to the component name.
Any criteria of visibility will assume that the sprung mass, the suspenb®iRSFWHDRUM

assemblythe drum to wheel seals and the complete wheels have been removed, and will be
considered in the orthogonal frame of reference of the wheel, (%, Zv).

With the exception of the Wheel Covers and minimal flexible parts for the sole purpose of
allowing an aerodynamic seal to be maintained to the suspension members and wheels, the
Wheel Bodywork must:

a. Be rigid and rigidly secured to the suspension uprights (rigidly secured means not
having any degree of freedom).

b. Not be rigidly secured to the suspension members.
3.13.2 Drum

The Front and Rear Drums must be made respectively tge¢benetrydefined by
RSFWHDRUMandRSRWHDRUM

For each drum, a circumferential, continug@asound anarc of 360°)and uniform
aerodynamic seal must be fitted ithe outboardof the two annotated volumes, in order to
prevent any significant aerodynamic or heat transfer flow between the drum and the axle

An optionalaerodynamic seahaybe fitted inthe inboard of the two annotated volumes
between the drum and the wheel rinif fitted, this seamustbe circumferential, continuous
(around an arc of 360°and uniform

Notwithstanding this specificatigthe following modifications will be permitted inboard of
Yw=-5:

a. Apertures where suspension members or suspension fairings intersect the surface of
the Drum. These apertures must be minimal in size in order to permit the full
articulation of the suspension system (and for the front, also the steering system).
Furthermoee, they must be internally sealed in such way so as to prevent any air flow
from another aperture.

b. Minor fixing details to permit the attachment of the Drum Deflectors described in
Articles 3.13.5 and 3.13.6.

c. An aperture contained within the periphery of the intersection between the Scoop
defined in Article 3.13.3 and the Drum.

d. Minor modifications to the front drum betweenaZ155 and ¥=230, providing these
are for the sole purpose of permitting the outboard suspension to connect to the
upright and do not protrude from the original surface into the external air stream.

3.13.3 Scoop
The Front and Rear Scoop must lie witRMFWHSCCGand RVRWHSCQespectively.
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Any part of the Scoop which is in contact with the external air stream must be tangent
continuous and be fully visible when viewed parallel to theaXis from inboardThese
criteria will be assessed prior to the addition of apertures detailed in (c), (djcand

Furthermore, with the exception of any Rear Scoop surfaces rearwarg=tf, ¥ne Scoop
must satisfy the following criteria:

a. C2NJ GKS LI NI&a 2F (GKS {022L)0a adaNFlwexBa GKI G
from inboard, the radius of curvature must be greater than 20mm.

b. Any intersection with awplane must producenly,a single closed section for the
Front Scoop, and a single section for the Rear Scoop.

Once the Front and Rear Scoop have been defined, they must be trimmeeéRfd&/RBRUM
andRSRWHDRUM respectively, and a fillet radius no greater than 20mm may be applied at
their boundaries.

Once theFront and ReaBcoos havebeentrimmed to their respective drumshe following
apertures may be added:

c. Asingle inlet aperture, with a periphery which:

i. Mustlie within RMFWHSCGand RVRWHSCO respectivend may not be more
than 200mm when measured iz

ii. Has no point more than 50mm from any other point on the periphery of the
aperture when measured inpand has no point rearward ofaX%-100.

d. A single outlet aperture, with a periphery which:

i. Must lie withihRVFWHSCCQand RVRWHSCQespectively be fully visible from
the rear andmust lie above w=-50.

ii. Forthe Front Scoop, has no point more than 75mm from any other point on the
periphery of the aperture when measured ig Znd has no point forward of
Xwv=100.

iii. Forthe Rear Scoop, has no point on the periphery of the aperture forward of
Xw=100

Once the Rear Scoop has been defirteichmed to its drum, andhe aperturespermitted in
c. and dapplied, the following geometry may be added:

e. A single Rear Scoop Lip which must lie withiFRRVHLIP. Furthermore:

i. Its complete surface must be tangent continuous and contain no more than a
single section in anywflane.

ii. Forthe parts of the Rear Scoop Lip surface that are visible when viewed parallel to
the ¥y axis from inboard, the radius of curvature must be greater than 20mm
This is with the exception of regions of its surface thatvaitein 5mm of the
boundary of the Rear Scoop Lip when viewed parallel to haxis from inboard

iii. Once the Rear Scoop Lip has been fully defined, it must be trimmed to the Rear
Scoop and Redrum, suchthat no overlapping surfaces remaiand a fillet
radius of no greater than 25mm may be applied at their bounda@ese the
fillet radius has been appliethé¢ external surfaces at the boundaries between
adjacent sections of the Rear Scoop Lip and the Rear Scoop and Rear Drum must
maintain tangent continuity in anywXYw or Zv plane

f.  Once the requirements of paragraph e) above have been satisfied, additional geometry
may beaddedto the combined rear drum and scoop surfaces, for the sole purpose of
protecting the scoop inlet from debris ingestion, providing this geometry satisfies the
following criteria:

i. itsentire surface sits within either RRWHLIP or RRRWHSCP
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3.13.4

3.13.5

ii. before the bodies are trimmed to the Rear Scoop, Rear Lip or Rear Drum, the
additional geometry must not contain any open sections in apy¥xand %
planes

iii. on any ¥ plane, any individual closed section must have a esessional area
less than 8mrf with the exception of a fillet radius of no larger than 5mm at the
boundaries.

Once the Front and Rear Scoop have been defined, trimmed to their respective,ranns

the aperturespermitted inc. and dapplied, andn the case of the Rear Wheel Bodywdhe
Rear Scoop Lip has been fully defined and trimmed to the Rear Scoop and Rear Drum, the
followingadditionalapertures may be added:

g. Aperturesfor suspension members or suspension fairings. These apertures must be
minimal in size in order to permit the full articulation of the suspension system (and for
the front, also the steering system). Furthermore, they must be internally sealed in such
way soas to prevent any air flow from another aperture.

With the exception of minimal incidental leakage, all and only air entering the inlet aperture
described in point (c), must exit out of the outlet apertwescribed in point (d).

Furthermore, any flow line linking the inlet to the outlet must pass througty plahe

outboard of Y=-50, with the exception of ducts solely for cooling electrical components

For clarity, apertures as referred to in this Article are considered to be mathematical surfaces
that are coincident with the surfaces constructed in accordance with Article 3.13.3 and bound
by theirperipheries Any criterion of visibility in this Article will consider these surfaces to be
non-transparent.

Internal Cooling Ducts

Any bodyworkwhich is situated within the volume defined by the drum and the scoop will be
considered to be part of the internal Cooling Ducts and be classed as LTC.

Front Drum Deflector
The Front Drum Deflector must be made to teometrydefined byRSFWHDEFL

In order to adapthe component of the Front Drum Deflector forward af=-30 to the local
flow conditions, a +6° tolerance in iténcidencewill be acceptedAny such rotation must be
made about &y-aligned axis through the point % -260, Yv=-10].

The parts of the permitted component above and belaw 2110 may be adjusted as
separate rigid bodies, by different amouni® allowthe parts of the resultant Front Drum
Deflector to blend smoothly into one another, the angle of adjustment may vary within the
regions between w=-110 and £=-70 and between =110 and ¥=150. Within each of
these two regions, the angle of adjustment must vary monotonically alanglze final
surfaces must maintain both continuity and tangency across all boundariess# tegions.

At Zy=150 continuity and tangency must be maintained to the Front Drum.

Bodywork may be added to further adapt the Front Drum Deflector components. Any such
bodywork must

a. Lie within one of the following volumes. Each volume is defined by asidad simple
polygon with vertices at the following points o0, extruded alongwto the given
value:

i, [Xw, Zv] = [195,-130], [195,-115], F155,-115], F155,-130], extruded to ¥=50.
ii.  [Xw, Zv] = [85,-182], [85,-170], £70,-170], [70,-182], extruded to ¥=100.

iii. [Xw, Zv] = [27,-176], [41,-136], [81,-167], [77,-179], extruded to ¥=56.

iv. [Xw, Zv] = [79,-144], [88,-100], [135-126], [132-139], extruded to ¥=60.

V. [Xw, Zv] = [28,-189], [32,-145], [92,-153], [88,-193] extruded to ¥=106, with
regions outboard of w=55 removed

Existing regions of the Front Drum Deflector within the volumes defined in (iii), (iv) and (v)
may be trimmed away, provided that any new surfaces that result from the trim are not
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3.13.6

3.13.7

3.14
3.14.1

in contact with the external air stream once the added bodywork of this article is
applied.

b. Be solely for the purposes of adding flow aligned leading edges to the rearward
component of the Front Drum Deflector, or adding flow aligned stays to the forward
component.

c. Not obscure any part of the Front Drum Deflector when viewed from the car centre
plane. This applies only to bodywork within the volumes defined in (a.i) or (a.ii).

d. Inany ¥ plane:

i.  Maintain both continuity and tangency to the remaining Front Drum Deflector
surfacesThis does not apply to bodywork within the volumes defined in (a.i) and
(a.ii).

ii. Contain no more than one closed section in each volume defined in (a).

iii. Have no part of the section visible from above that is more than 15mm distant
from the section visible frorbelow. This does not apply to bodywork within the
volume defined in (a.v).

iv. Have an ¥-dimension of at least 30mm in each of the volumes defined in (a.iii),
(a.iv) or (a.v), when combined with any remaining Front Deflector Surfaces within
the same volume. This does not apply if the original geometry prior to the
trimming permitted in (a) i®elow this minimum dimension.

v. Have an ¥-dimension no greater than 20mm. This applies only to bodywork
within the volume defined in (a.i).

Once the added bodywork has been defined in accordance with this aitid&jmmed to
RSFWHDRUM the bodywork added in the volumes defined in (a.i) and (a.ii) is trimmed to
Front Drum Deflectorand a fillet radius of no greater than 5mm may be added at the
intersections between these surfaces. The resultant bodies are considered to be part of the
Front Drum Deflectar

Rear Drum Deflector

The Rear Drum Deflector must be made to the geometry defindSRWHDEF|with the
SEOSLIiA2y 2F adaNFIF O0Sa 0SSt 2 RSRIWKBEFIwlicy ghay bei S R
trimmed. The part of the resulting trimmed Rear Drum Deflector below the annotated curve
a{LbD[ 9 {9/ RSRWHDEFIhust préduck ghly a single section when intersected
with any 4y or Xy plane.

In order toadaptthe Rear Drum Deflector to the local flow conditioast/~10mm tolerance
in its 4y position and a +5° tolerance in its incidence about the annotated axis in
RSRWHDEFIwill be acceptedAny translation in W includes the rotation axiand is applied
before the rotation

Once the Drum deflectdrasbeen positionedand adjustedn accordance with its
specification, it must be trimmed to the Rear Drum and a maximum fillet radius, no greater
than 5mm, may be applied along thetersections between these surfaces

Wheel Cover

A single Wheel Cover per wheel, must be rigidly secured to the wheel rim such that it has the
same rotational velocity as the wheel it is connected to and forms an aerodynamic seal to the
wheel rim.The outboard surface of the Wheel Cover must be made tgtwnetrydefined

by RSFWH-COMor the front wheels and bRSRWHCOWor the rear wheels.

The Wheel Covers are classedS&C.

Suspension Fairings

Suspension Fairings must be fitted to all suspension members defined in ARigl§ with
the exception of thosef circular cross section

Each suspension fairing must:
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a. Fully cover the suspension member it corresponds to and any other components
supported on it, such as hydraulic brake lines, electrical wiring and wheel tethers (all of
which must be supported on a suspension member), over the span exposed to the
externalair stream.

b. Be rigid and rigidly secured to the suspension member (rigidly secured means not
having any degree of freedom).

Minimal deformation will nonetheless be accepted for suspension conforming to Article
10.3.3. In such cases, any shared cover sections may deform or articulate a minimal
amount to accommodate nominal misalignment of the relevant suspension members
throughthe suspension travel range.

Furthermore, thesurfaceboundedby theexternal crossections of each suspension fairing,
when taken normal to the load line defined in Artid@.3.6(a), must:

c. Intersect the load lineWith the exception of front suspension elements, locally, for the
sole purpose of ensuring minimum clearance with the wheel rim at full steering lock.

d 1 F@S 4G tSrad 2yS EA&a 2F &d@YYSGONBZ 2F GKA
FEA&E D

e. Have no dimension which exceeds 100pnan150mm only where a single fairing per
side is used to shroud the driveshaft in addition to a suspension member

f.  Up to two suspension fairings per side mayttimmed to allow the passage of the
driveshaft. In such cases, compliance with the remainder of this Article must be
demonstrated before the strictly necessary removal of any fairing material related to
the passage of the driveshaft.

g. Have an aspect ratio no greater than 3.5:1, that being defined as the ratio of the major
axis to the maximum thickness, measured in the direction normal to the major axis.
Furthermore, no dimension may be more than 5mm larger than the major axis.

h. Have an incidence (defined as the angle between the major axis and Z=0 with the car at
its legality ride height, as defined in Article 10.1.4.) which lies within the following
ranges:

i. Forthe Front Suspension Fairings, between 10° (nose down) and 0°
ii. Forthe Rear Suspension Fairings, between 10° (nose downr)@h¢hose up)

3.14.2 Fairings of suspension members which share an attachment point will be considered by a
virtual dissection into discrete componenguch fairings will be allowed local minimal
exceptions taArticle 3.14.1d), (@ and f) close to the junction of the suspension members
including minimal cut outs to allow the passage of a suspension member connected inboard
to the rockers defined in Article 10.4 After application of any such cut out, the resultant
fairings must still seal the internal volume of the fairings from the external airstream.

3.143 The angle between the normal to any point of the surface of a suspension fairing and a plane A
Y2NXYIf G2 G0KS O2NNBALRYRAY3A adzallSyaizy YSYoSNH
Legitimate exceptions to this constraint will be accepted close to the inneoatst
attachment points, or close to the junction between suspension members that share an
attachment.

3.14.4 In order to permit suspension travel while maintaining an aerodynamic seal, minimal flexible
components may be fitted between the Suspension Fairings and the following components:

a.  The Front Bodywork defined in Article 3.6

b. The Tail Bodywork defined in Article 3.8
c. The Wheel Bodywork defined in Article 3.13
d. The gearbox case as defined in Artizle.7
e. The suspension fairing covering the suspension member connected inboard to the
rockers defined in Article 10.4.1.
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3.15
3.15.1

3.15.2

3.153

3.154

With the car at its legality ride height, these flexibtmponents must:
f. Contain a fillet radius of up t80mmbetween the components they are sealing

g. Other than the fillet radius described above, conform with the shape restrictions of
either of the two components they are sealing to each other. For clarity, parts of these
components may be replaced with the flexible component.

h. Be designed in such way as to maintain their shape integrity with the car in motion, and
as much as possible, with the suspension at another position than that afetality
Rde Height.

Minimal exceptions tdf) and(g) are permittedbetween the Suspension Fairings and the
Front Wheel Bodywork and between the Fairing of the Front Trackrod and the Front
Bodywork. These exceptions & the sole purpose of introducing a pleat into the flexible
componentto allow steeringarticulation without compromising the structural integrity of the
flexible componentWith the suspension at the Legality Ride Heigidl wheels in the
straightahead positionthese pleatsnust be internato the volumebound by thefillet radius
referred to in(f) above

Aerodynamic Component Flexibility
Introduction of load/deflection tests

In order to ensure that the requirements of Article 3.2.2 are respected, the FIA reserves the
right to introduce further load/deflection tests on any part of the bodywork which appears to
be (or is suspected of), moving whilst the car is in motion.

Load/deflection linearity

All load deflection tests must havenaminallylinear elastic relationship unless otherwise
stated.

Rear Wing Skins

The skins of the rear wing elements may deflect no more than 2mm when a 60N force is
applied to the skin normal to and away from the element.

The force will be applied using a vacuum cup of 50mm diameter and the deflection will be
measured at the outer diameter of the cup.

Front Wing Bodywork Flexibility

The flexibility ofFront Wing Bodyworkwvill be tested by applying a load of [0,-Q000]N at
points X%, Y, Z] =-00,+800, 250] or{1000,+800, 250].

The load will be applied in a downward direction using a 50mm diameter ram on a
rectangularadaptormeasuring 350mm in the-#firection and 150mm in the-ttirection. This
adaptormust be supplied by the team and should:

a. Have aflat top surface without recesses.

b. Be fitted to the car so as to apply the full load to the bodywork at the test point and not
to increase the rigidity of the parts being tested.

Be placed with the inner face 725mnom Y=0.
Be placed with its forward face ag=X1100mm.

® o o

Be placed with its top face at Z=250
f. Have a mass of no more than 2kg.
The deflection will be measured relative to the survival cell@opdg the loading axis

When the load is applied symmetrically to both sides of the car the vertical deflection must
be no more than 15mm.

When the load is applied to only one side of the car the vertical deflection must be no more
than 20mm.
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3.155 Front Wing Flap Flexibility

Anypart of the trailing edge of any front wing flap may deflect no more than 5mm, when
measured along the loading axis, when a 60N point load is applied normal to the flap.

3.156 Front Floor Flexibility

Bodywork flexibility will be tested by applying a load vertically upwards using a 50mm
diameter pad with a gimbled interface to the loadcell. The position of the centre of the pad
will be given by the FIA and will be on the underside of the plank witguradrilateral area,
with vertices at points [460, 50], [¥610, 65], [¥610,-65], [¥=460,-50]. The deflection
will be measured along the loading axis.

At all times during the test, the load at a given deflection must exceed the load given by a
straightline graph defined by connecting the following coordinates in order: (0 mm, O N) (1
mm, 0 N) (5 mm, 4000N) (25mm, 6000N). This must be the case whethdetllection is
increasing, decreasing, or held constant. The test will have no more than a maximum load of
8000N or a maximum deflection of 15mm (whichever is reached first) unless specifically
requested by the FIA to investigate behaviour above thesislim

The load deflection relationship must be strictly monotonic with both increasing and
decreasing deflection.

3.157 Outboard Hoor Flexibility

The outboard edge of thEloor Bodywork Groupnay deflect no more than 8mm in Z at any
point betweenXz=-1260 andXz =-350 when a distributed load ¢@, 0,-600]N is applied to
each side of the car.

The load will be applied simultaneouslyégboints on each side of the car, nominally [,
Y] =[-480, 652.2],4635, 686.3],4790, 714.4],9€45, 736.7],{1100, 753.3], and-1255,
764.2].A 2mmtolerance on position will be permitted for manufacturing reasons.

When viewed from above, and with thidoor Bodywork Grougs fully defined in Article
3.5.6 in place, nothing other than the bodywork may be visible within 15mm of any load
application point. A load application point that does not meet this requirement may be
moved, in X and/or in Y, by the minimum amount neeeg$o comply. The FIA may require
load points to be moved if, in their view, the load location or the floor shape has been
specifically designed to permit greater levels of outboard floor fleyitituntested regions
of the floor.

Once the load application giionsare fully defined;Teams must provide a suitalieeans of
applying theload to theuppersurface of thebodywork.The load will be applied through a
rod of diameter 2.3mm Details of this arrangement are provided in tygpendix to tke
Technicahnd Sporting Regulation¥he contact ofiny loadspreaderwith the bodywork
must lie within a cylinder adiameter 25mm, coaxial with the load applicatiaxis If the
¢SIYQa LINBETSNNBIRugidieKtBeRe hblEs imdzh bidBedled on either or
both of the upper and lower surfaces at all times the car is on the circuit and during any
assessment of any visibility from above around load application points.

Loads will be applied to these rods in two stages:
i. [0, 0,-50]N to each load application point to giveé@N per side.
ii. [0, 0,-100]N to each load application point to giB@0ON per side.
Deflection will be measured by laser scanning of the bodywork at each loading stage.
3.158 Central Floor Flexibility

a. Bodywork within R\WPLANK may deflect no more thamm at the two holes in the
plank at X=1080 ancho more than2mm at the rearmost hole, when the car, without
driver, is supported at these positions. The car will be supported on 70mm diameter
pads, centred on the holes, and only in contact with the underside of the plank
assembly. The displacement will be measuaiethe supports, relative to the reference
plane at the centre of each hole.
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3.159

Furthermore, the stiffness for argeflectionexceeding that defined in the previous
paragraph must be no less than 15kN/mm.

Competitors will be required to demonstrate the local vertical stiffness and design
installation of the skids and plank to the FIA for the regions around the periphery of
each of these three holes. Compliance with Article 3.5.9.e. will only be assedked in
regions that are at least 90% as stiff as the stiffest part of the periphery. Any designs
intended to protect these regions of the periphery from wear will not be accepted.

Competitors will be required to demonstrate compliance wifiese provisions by way
of a detailed inspection of both the CAD and the physical installation, as well as Finite
Element analysis.

b. Bodywork on the reference plane may deflect no more than 0.2mm when the car,
without driver, is supported at the two holes in the plank &2080 and at the
rearmost hole in the plank. The car will be supported on 40mm dianpetds, centred
on the holes, and only contacting the bodywork on the reference plane. For the two
holes at ¥=1080 the displacement will be measured at the supports, relative to the
survival cell datum points detailed in Article 3.2.6. For the rearmost hole the
displacement will b measured at the support, relative to the power unit at the
uppermost transmission mounting studs detailed in Article 5.4.8.

Rear WingVainplane Flexibility

a. Bodywork may not deflect more than 6mm along the loading axis arfdri ® Yplane,
when two loads of [0, G,LO00]N each, are applied simultaneously to the Rear Wing
Profiles. The loads will be applied a&fX75,£300 910]

b. Bodywork may not deflect more than 6mm along the loading axis arfdri#® Yplane,
when two loads of [324, 0940]N each, are applied simultaneously to the Rear Wing
Profiles. The loads will be applied a&f325,£300, 900]

The loads in (a) and (b) will be applied through adaptors, supplied by the team, that lie
between 250mm and 350mm from Y=0 dretween %=90 and at leastx500. The upper

surface each adaptor must lie at Z=910 and should have a counterbore of 52mm diameter for
the application of the load in (b).

The angular deflection will be measured on the rear wing profiles,zat[¥350,+150], and
[350,+450] and relative to the Rear Impact Structure. Teams must provide four pads to
support tracking targets. Details of the targets is given in the Appendix to the Technical and
Sporting Regulations.

The tests defined in this article may be performed with the RW Flap removed. In such cases
the permitted deflections will be 25% higher than those defined in (a) and (b).

3.15.10 Rear Wing Flap Flexibility

3.1511

The RW Flap may deflect no more than 7mm horizontally when a 500N load is applied
horizontally. The load will be applied in the plane Z=875 at one of three separate points
which lie within 50mm of the car centre plane and 270mm either side of it. The Voiddse
applied in a rearward direction using a suitable 25mm wide adaptor which must be supplied
by the relevant team.

The deflection will be measured along the loading axis and relative to the forward part of the
Rear Wing Mainplane at the samestétion.

Rear Wing Mainplane Trailing Edge

The forwardmost aerofoil element of Rear Wing Profiles may deflect no more 8mam
along the line of load applicatipwhen a 200N load is applied normal to togver surface.
The load will be applied in line with the trailing edge of the element=AQ, Y£125, or at
Y=375.

The deflection will be measured relative to tfrward part of the Rear Wing Mainplane at
the same Ystation.

The loads will be applied using a suitabtaptor, supplied by the relevant team, which:
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3.15.12

3.15.13

3.15.14

3.15.5

i. May be no more than 50mm wide.
ii. Which extends no more than 10mm forward of the trailing edge.
iii. Incorporates an 8mm female thread in the underside.

Beam Wing Flexibility

No element within R\VRW-BEAMmay deflect more tha3mm whena load of 150Ns applied
to its trailing edgenormal to the lower surface of the elemerfwoloadsof 150Nwill be
appliedsimultaneously at Y=270 and-2#0 and 5mm forwargmeasured along the lower
surface)of the local trailing edge.

The deflection will be measured along the line of load applicatative to the Rear Impact
Structure.

The loads will be applied using adapano more than 60mm widesupplied by the relevant
team. These adaptorsustconformto the specificationgiven in theAppendix to the
Technical and Sporting Regulations

Rear Wing Endplate Flexibility

The endplates described in articB2104 may deflect no more than 10mm, when measured
along the loading axis, when a 50N point load is applied in an inward direction normal to the
car centre plane using a spherical 15mm diameteatipé, Z] = $35, 585] For this
measurement, the contribution of the rigiolody rotation of the whole wing assembly will be
removed.

Front Drum Flexibility

Bodywork defined by RBWHDRUM may deflect no more than 5mwertically, when a 60N
load is applied vertically downwards a0, Yw=-100, £=425]. The load will be applied
using an adaptor provided by the FIA.

Rear Wing3ot Gap Deflection

With the hydraulic system activend the RS deployed, a spherical gaugest not pass
through the gap between thewo elements within R\RWProfiles.Thegaugewill have a
diameter of 85mm +0.00-0.05mm anda load o£8X30Nwill be appliedduring the test.

3.15.16 Additional Diagnostics

3.16
3.16.1

3.16.2

3.16.3

To allow the behaviour dhe Rear Wing to be monitored using the onboard cameras,
contrasting markers must be applied to bodywork withinRWPROFILES and within-RV
RWBEAM. Details of these markers and their positions are given iAghendix to the
Technical and Sporting Regulations

Aerodynamic Component construction
Front Wing Endplate

The bodywork declared &ont Wing Endplatén Article 3.9.5 must be made to the laminate
PLANTISPLINTER

Fasteners and related inserts, for the purpose of attaching the front wing endplate to the
profiles must be positioned at least 30mm rearward of the leading edge of the endplate.

Suspension Fairings

Suspension Fairings as defined in Article 3.14 must be made to the larRir&teSFAIRING
Additional reinforcing plies may be added to this laminateere necessary.

The secondary roll structure fairinggefined in Article 3.12,3nust be made to the laminate
PL-HALO

3.16.4 Floor
Metallic components or metallic inserts are not permitted in the following areas:
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a. The parts of the bodywork declared Blwor Bodywhich lie forward of ¥-350,
outboard of Y=500, and when viewed along thaxis, lie within 50mm of the outboard
edge of this bodywork.

b. The parts of the bodywork declared E®or Bodywhich lie outboard of Y=350, below
Z=75 and behindrxO0.

c. The bodywork declared &oor Edge Wing
d. The parts of the bodywork declared Elwor Fencesvhich lie below Z=75.
The following exceptions are permitted:

e. The brackets described in article 3.5.3 (f) to (j) and associated fasteners. No bracket
may have a mass greater than 0.1kg, and the combined mass of these brackets must be
no more than 0.5kg on each side of the car.

f. The bracket for the stay described in Article 3.5.7 (c) and associated fasteners. No
bracket may have a mass greater than 0.1kg.

g. Wires or rods of 2mm diameter or less, and brackets of the minimal dimensions
required for the purpose of holding these in place.

h. Metallic components added for wear protection provided that:
i. No component has a mass of more than 0.03kg

ii. Adjacent components are neither bonded nor mechanically fastened to either
each other or the floor edge wing support brackets described in Article 3.5.3.

iii. All components must be bonded and mechanically fastened to the floor structure.

iv. The combined mass of these components is no more than 0.3kg on each side of
the car.
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ARTICLE MASS

41 Minimum mass

The mass of the car, without fuel, must not less tha #38kg800kgplus the Heat Hazard
Mass Increase (defined in Article 4.&)aH anytimes during the Competition.

If, when required for checking, a car is not already fitted withwleather tyres, its mass will
be determined using set of dryweather tyres selected by the FIA technical delegate.

42 Massdistribution

With the car resting on a horizontal plane the mass measured at the front and rear axles must
not be less than the mass specified in Articlefactoredby 0.446 and 0.539 respectively at

all times during th&sprint Qualifyinggractieeand Qualifyingsessios. Rounding will be to

nearest 0.5kg.

If, when required for checking, a car is not already fitted withwleather tyresjts mass will
be determined using set of dryweather tyres selected by the FIA technical delegate.

If, when required for checking, a Heat Hazard has been declared, the increase in mass will not
be considered.

4.3 Massof tyres

Themasslimit specified inArticle 4.1and thefactors specified idrticle 4.2will be adjusted

up or down according to any differences (rounded to the nearest 1kg for Article 4.1) between
the total set and individual axle setassrespectively of the dryveather tyres used ithe
Championship taking place in the calendar year referred to in the title and the preceding
@SINRa / KFYLAZ2YAaKALD

44 Ballast

Ballast can be used provided it is secured in such a way that tools are required for its removal
and that it remains immobile with respect to the sprung mass in its entitetyust be
possible to fix seals if deemed necessary by the FIA technical delegate.

Ballast designatetbr the purpose of achieving the driver mass specified in Article /6st

a. Beentirely located to the car between the front and rear extent of the cockpit entry
template.

b. Be attached securely to the survival cell and sealed by the FIA.
c. Be clearly identified.
Have a density greater tharbO0Kg/n? 2080k g/ad.
A nominal sucimassof 10kg should be present for the impact test described in Arfigl2.

Competitors must show by calculation that the ballast would be retained in place if any one
of its fixings were removed and it were subjected to a 100g acceleration in any direction.

45 Adding during the racer sprint session

With the exception of compressed gases, no substance may be added to the car during the
raceor sprint sessionlif it becomes necessary to replace any part of the car during theorace
sprint sessionthe mass of thenew part must nobe more thanthat of the original part.
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46 Massof the driver

46.1 Themassof the driver with his seat and driving equipment will be established by the FIA
technical delegate at the firs€€ompetitionof the Championship, this referenogassmay be
amended at any time during the Championship season if deemed necessary by the FIA
technical delegate. This referenogasswill be used to establish the minimumassof the
driver and b#ast referred to inArticle 4.62 below.

4.6.2 The reference mass of the driver will be added to the mass of any ballast designated for this
purpose and at no time during the Competition, may this be less 8¥%®82kg

4.7 Heat Hazard Mass Increase
When a Heat Hazard is declared;
a. A Heat Hazard Mass Increase of 5kg will be applied.
b. The sum of the masses of the following items must be no less than 5kg;
. ¢CKS RAFTFSNBYOS Ay Ylaa o0SiG6SSy GKS RNARGS
and that used for a Heat Hazard session.

ii. The mass of any driver cooling system not included in (i) above.
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ARTICLE 5: POWER UNIT

5.1 Definitions

5.1.1 Power train
The power unit and associated torque transmission systems, up to but not including the drive
shatfts.

5.1.2 Power unit (PU)
The internal combustion engine and turbocharger, complete with its ancillaries, any energy
recovery system and all actuation systems anddldtrol electronics necessary to make
them function at all times.

5.1.3 Engine (ICE)
The internal combustion engine including ancillaries and actuator systems necessary for its
proper function.

5.1.4 Turbocharger (TC)
The assembly of a compressor used for pressure charging of the engine, a turbine connected
to the engine exhaust system used to drive the compressor, the drive system between the
compressor and the turbine and their respective housings and bearings.

5.1.5 Energy Recovery System (ERS)
A system that is designed to recover energy from the car, store that energy and make it
available to propel the car and, optionally, to drive any ancillaries and actuation systems
necessary for its proper function.

5.1.6 Motor Generator Unit- Kinetic (MGUK)
The Kinetic Motor Generator Unit is the electrical machine mechanically linked to the drive
train as part of the ERS.

5.1.7 Motor Generator Unit- Heat (MGUH)
The Heat Motor Generator Unit is the electrical machine linked to the exhaust turbine of a
pressure charging system as part of the ERS.

5.1.8 Energy Store (ES)
The part of ERS that stores energy, includingdfsty control electronics and a minimal
housing.

5.1.9 Engine cubic capacity
The volume swept in the cylinders of the engine by the movement of the pistons. This volume
shall be expressed in cubic centimetres. In calculating engine cubic capacity, the number Pi
shall be 3.1416.

5.1.10 Combustion chamber
An enclosed space in the engine cylinder controlled by the opening and closing of the poppet
valves in which combustion takes place.

5.1.11 In-cylinder pressure sensor
A sensor whose function is to measure the pressure in the combustion chamber.

5.1.12 Fuel injector
Any device or component thakeliversfuel into an oxidiser.

5.1.13 High pressure Fuel pump
A mechanical device whose sole function iptessurisehe fuel to the pressure required for
the highpressure injection. It may be electronically controlled.
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5.1.14 Fuel Flow meter

A sensor whose function is to measure the flow of the fuel passing through it.
5.1.15 Ignition Coil

Assembly including an induction coil that supplies the high voltagjeetspark plug.
5.1.16 Ancillaries

A component whose function is to support the primary activities of a main system to allow it
to operate.

5.1.17 Pressure charging

Increasing the weight of the charge of the fuel/air mixture in the combustion chamber (over
the weight induced by normal atmospheric pressure, ram effect and dynamic effects in the
intake and/or exhaust system) by any means whatsoever. The injectionlafrider pressure

is not considered to be pressure charging.

5.1.18 Compressor inlet

A component containing a duct of closed cross section through which all air destined for
combustion enters any compressor; the duct must extend upstream of any part of any
variable geometry device permitted by Article 5.10.

5.1.19 Compressor outlet

One or more components each of them containing a duct of closed cross section through
which all air destined for combustion exits the compressor.

5.1.20 Engine Plenum

A pressurised vessel upstream of the combustion chamber containing air destined for
combustion.This vessel (or vessels) may be comprised of several compoRgrgs, as
generally understood, conveying air from the compressor to the engine are not part of the
engine plenum.

5.1.21 ES cells

The elementary part of the ES that produces and stores electricity through eldwtraical
reactions.

5.1.22 DCDC Converter

An electronic circuit or electromechanical device, only capable of consuming energy, that
converts a source of direct current (DC) from one voltage level to another for use by the
electrical and electronic components of the car and power unit.

5.1.23 Auxiliary Oil Tank (AOT)

An Auxiliary Oil Tank (AOT) is a singular vessel connected to the engine whose sole function is
to hold engine oil for the replenishment of the engine lubrication system.

5.1.24 Power Unit Control Electronics (ROE)

Any component used to control Power Unit ss§istems and containing programmable
semiconductors or high power switching devices.

It includes, but is not limited to, MGKI control unit{CUK) MGUH control unit(CUH),
injector control unit, ignition control unit, DDC.

It excludes any FIA Standard ECU, FIA sensors and ES safety control electronics.
5.125 Engine exhaust system

Assembly of parts conveying the engine exhdlustisfrom the cylinder headup to but not
including the turbineand/or wastegatelt does not include the turbine or wastegate exit tail
pipe(s).A set comprises left and right assemblies.
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5.1.26 ES main enclosure

External structure that encloses at least the elements listefriicle 5.13.6and allows their
installation inside of the survival cell. It may be composed of elements rigidly linked to form a
continuous closed volume.

5.1.27 Battery management system (BMS)

The BMS is a set of important safety systems of the ES. It must detect internal faults and must
trigger power reductiordelivered from/to the battery or shutdown the ERS if the BMS
considers that the ES is operating unsafely.

5.1.28 High Voltage

Classification of an electrical component or circuit whose maximum working voltage is > 30 V
AC rms or > 60 V DC.

5.1.29 Hazardous electric shock

Physiological reaction generated by an electrical current greater than 2mA passing through
the human body.

5.1.30 Car main ground

The electrical reference potential of all conductive parts of the car, typically located on the
ICE block.

5.1.31 Exposed conductive part

Conductive part of the electric equipment, which can be touched by a test finger according to
IP2X and which is not normally live, but which may become live under single fault conditions.

5.1.32 Live part

Conductive part which belongs to a high voltage component or circuit in normal use and ]
gKAOK Kla Fy AyadzZ | 0A 26 WBARBUKRYEOS 2SN UKIFy

5.1.33 Basic insulation

Insulation applied to live parts which provides protection against hazardous electric shock in
case of contact.

5.1.34 Supplementary insulation

Independent insulation applied in addition to basic insulation for protection against
hazardous electric shock in the event of a failure.

5.1.35 Double insulation

Insulation comprising both basigsulation and supplementary insulation. Double insulation
is composed of two layers of insulators with two different failure modes. Those two layers
can be tested separately.

5.1.36 Reinforced insulation

Insulation of hazardoubve-parts which provides a degree of protection against electric
shock equivalent to double insulation.

5.1.37 Maximum working voltage

Highest value of AC pe#&fi-peak voltage or of DC voltage that can occur under any normal
operating conditions according to theanufacturer's specifications, disregarding residual
variation of the DC voltage shorter than 100us.

5.1.38 Valve Stem

The valve stem is the part of the component that slides within the valve guide during
operation.

5.1.39 Wastegate

Adeviceusedto releaseexhaustfluidsfrom the completeexhaustsystem anywhere
downstreamof the exhaustvalves andipstreamof the turbine wheel.
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5.1.40 Pop-Off Valve

5.2

521
522
523
524
525

526

5.27

5.28

5.29

5.210
5211

5.2.12

5.2.13

A device used to release and recirculate air from the engine inlet system, anywhere
downstream of thecompressor wheel and upstream of the inlet valves

Engine specification

Only 4stroke engines with reciprocating pistons are permitted.

Engine cubic capacity must be 1600cc {#0¢c).

Fuel mass flow must not exceed 100kg/h.

Below 10500rpm the fuel mass flow must not exceed Q (kg/h) = 0.009 N(rpm)+ 5.5.
At partial load, the fuel mass flow must not exceed the limit curve defined below:

- Q (kg/h) = 10 when the engine power is bel®&OkW

- Q (kg/h) = 0.257 x engine power (kW) + 22.85 when the engine power is &b

Pressure charging may only be effected by the use of a sole single stage compressor with a
single Inlet linked to a sole single stage exhaust turbine by a shaft assembly parallel to the
engine crankshaft and inboard of Y=25e shaft must be designed so as to ensure that the
shaft assembly, the compressor and the turbine always rotate about a common axis and at
the same angular velocity, an electrical motor generator (M@Unay be directly coupled to

it. The shaft may not be mechanically linkechtoy other device. Only parts approved by the
FIA Technical Department may be used. The approval of the FIA Technical Department is
conditional upon the PU manufacturer, intending to use such parts during a Championship
seasorundertaking not to conclude any exclusivity agreement for the supply of such parts
with the supplier of these parts. The approval request form must be sent by the PU
Manufacturer to the FIA before the'bf November of the preceding year.

Shall be treated as an exclusivity agreement, any agreement concluded between the supplier
of such parts (including any PU manufacturer) and any PU Manufacturer, which has the
purpose and/or the effect of restricting the possibility for such a supplier:

a. to consider any request from another PU Manufactueerd/or

b. 12 adzLJL} @8 dzyRSNJ NBFaz2ylrofS O2YYSNOALIE O2yl
specifications.
lff SyaaySa YvYdzad KIS aAE OefAYyRSNAE I NN} y3ISR
of each cylinder must be circular.
All sixcylinders must be of equal capacity.
Engines must have two inlet and two exhaust valves per cylinder.
Only reciprocating poppet valves with axial displacement are permitted.

The sealing interface between the moving valve component and the stationary engine
component must be circular

Engine exhaust gases may only exit the cylinder head through outlets outboard of the ’
Oef AYRSNJI 02NB OSYUNEB ftAYS IYR y2u FTNRBY J6AUKAY
The crankshaft may only have three connecting rod bearing journals.

An insert within a PU component is a rdismountable part whose function is solely to
locally support a function of this component. The total volume of inserts within the
component cannot be more than 10% of the total volume of the component.

All power unit breather fluids may only vent to atmosphere and must pass through a single
orifice which is positioned behind>0, inboard of Y=100 and below Z=400. No breather
fluids may reenter the power unit.

With the exception ofncidental leakage through joints (either into or out of the system) all
and only the air entering the compressor inlet must enter the combustion chambers.
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5.2.14

5.2.15

5.3 Other means of propulsion and energy recovery

5.3.1 The use of any device, other than the engine described in 5.2 above, and on&KMGU
propel the car, is not permitted.

5.3.2

shown below:

POWER UNIT ENERGY FLOW
Legend: Engine — ERS — Other

The power unit may be equipped with a maximum of two wastegates and twenfiofalves
Engine oil consumption must never exceed 0.30//100km in normal operating conditions.

Energy flows, power and ES state of charge limits are defined in the energy flow diagram

ENERGY STORE (ES)

(Art. 5.1.8)

The difference between the maximum and the minimum state of charge of the ES
may not exceed 4MJ at any time the car is on the track.

The amount of stored energy in any ES may not be increased by more than 100kJ whilst the car is
stationary in the pit lane or garage during the Qualifying Session or during a Race pit stop.

hS

A

mol [

t
g on-
I MGU CONTROL UN - Non-ERS
| Max Max I Energy
1 ! Maximum 4V /lap 2MJ / lap
[ ‘Uniimited 500I storage from from : Stores
| M ES to MGUK
| MGUK toes | Max 300k]
1 : | energy stored
‘ [ | on car
—— EET—— —---5,.;--; outside of
single ERS.
Max 20kJ
3 g recovered at
Single MGUH Single MGUK a rate greater
(Art. 5.1.7) (Art. 5.1.6) than 2kW.
Unlimited -
Unlimited
Max power +120kW (release mode) :
PRESSURE Min power -120kW (recovery mode)
CHARGING With the exception of cars starting or resuming the race
SYSTEM from the pit lane, the MGUK may only be used during a
(Art. 5.2.6) standing start once the car has reached 100km/h.
: Unlimited |
ENGINE
(Art. 5.1.3)
Fuel mass flow may not exceed 100kg/h Unlimited ENGINE OTHER
(Art. 5.2.3) ANCILLARIES ANCILLARIES
Below 10500rpm the fuel mass flow must not (dr0.14)
exceed Q (kg/h) = 0.009 N(rpm) + 5.5
(Art. 5.2.4)
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When the car is on the track a lap will be measured on each successive crossing of the timing
line, however, when entering the pitee lap will end, and the next one will begin, at the start
of the pit lane (as defined in the Sporting Regulations).

In order to verifythat the energy and power requirements are being respectdicars must

be fitted with electrical DC sensors which have been manufactured and calibrated by the FIA
designated suppliers to specifications determined by the FIA. These sensors may only be
installed outside the sealed perimeter of any-EH and useds specified below:

a. One sensor must be connectéalthe ES negative DC patemeasure all electrical
energy into and out of the energy store.

The voltage sense wire must be connected to the dedicated measurement point on the
ES positive DC pole sensor.

The sensor data will be made available to the Competitor.
b. One sensor must be connected to the ES positive DC pole.

The voltage sense wire must be connected to the dedicated measurement point on the
ES negative DC pole sensor.

The sensor data will be available to the FIA only.

c. One sensor must beonnectedto the CUK positive DC pol® measure all electrical
energy into and out of the MGH

The voltage sense wire must be connected to the dedicated measurement point on the
CUK negative DC pole sensor.

The sensor data will be made available to the Competitor.
d. One sensor must be connected to the-BWegative DC pole.

The voltage sense wire must be connected to the dedicated measurement point on the
CUK positive DC pole sensor.

The sensor data will be available to the FIA only.

e. For CWK designs with more than two DC poles, sensors must be connected to each
additional DC pole.

The voltage sense wire must be connected to a dedicated measurement point on the
CUK positive or negative DC pole sensor.

The sensors data will be available to the FIA only.

f.  One sensor must be connected to the-BUhegative DC pole to measure all electrical
energy into and out of the MGH.

The sensor data will be made available to the Competitor.

g. One sensor must be connected to the-DC converter positive DC pole to measure all
electrical energy consumed by the IDC converter.

The sensor data will be made available to the Competitor.

Electrical energy may not flow between consumers without being directly measured by one
or more of the sensors previously listed. This must be guaranteed by design and verifiable by
inspection.

The design of the ERS and the installation of the electrical DC sensors must be approved by
the FIA.

A fixed efficiency correction of 0.95 will be used to monitor the maximum MGdwer.

5.3.3 The MGWK must be solely and permanently mechanically linked to the powertrain before the
main clutch. This mechanical link must be of fixed speed ratio to the engine crankshaft. An
in-line, passive, dissipative energy torque limitation device may be incorporated in this link
which temporarily allows the speed ratio to change for the sole purpose of protecting the
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534

535

5.3.6

5.3.7

5.4
5.4.1
5.4.2

5.4.3
54.4

545

components from dynamic torque overshoofhis device may only act above 220Nm when
referred to crankshaft speed.

The rotational speed of the MGK may not exceed 50,000rpm.

Themassof the MGUK (as defined in line 12 of Appendix 3 to these regulations) may not be
less than 7kg.

The power of the MGY may not exceed 120 kW. The maximum torque of the MGhhy
not exceed 200Nm. Therque will be referenced to the crankshaft speed and the fixed
efficiency correction defined in Article 5.3.2 will be used to monitor the maximum JKGU
power and torque.

The laminate thickness of the M@Umay not be less than 0.05mm.

The MGWK must be fitted with a torque sensor which has been manufactured and calibrated
by a FIA designated supplier to a specification determined by the FIA. The installation of the
MGUK torque sensor must be approved by the FIA.

The MGWH must be solely mechanically linked to the pressure charging system. This
mechanical link must be of fixed speed ratio to the exhaust turbine

The rotational speed of the MGH may not exceed 125,000rpm.

Themassof the MGUH (as defined in line 14 of Appendix 3 to these regulations) may not be
less than 4kg.

Cars must be fitted with homologated sensors which provide all necessary signals to the FIA
data logger in order to verify the requirements above are being respected.

Only cells approved by the FIA Technical Department may be used in the ES. The approval of
the FIA Technical Department is conditional upon the PU manufacturer, intending to use such
parts during a Championship seasamertaking not to conclude any exclusivity agreement

for the supply osuch parts with the supplier of these parts. The approval request form must

be sent by the PU Manufacturer to the FIA before the 1st of November of the preceding year.

Shall be treated as an exclusivity agreement, any agreement concluded between the supplier
of suchparts (including any PU manufacturer) and any PU Manufacturer, which has the
purpose and/or the effect of restricting the possibility for such a supplier:

a. to consider any request from another PU Manufactueerd/or

b. 12 adzLJL} @8 dzyRSNJ NBIFaz2ylrofS O2YYSNOALFE O2yl
specifications.

Any noRERS energy storage and components supplied by it will be considered an ancillary
and subject to Article 5.14.1.

Power unit dimensions
Cylinder bore diameter must be 80mm {6/1mm).

The crankshaft centre line must lie at Y=0 and Z=90.6rhm)and be parallel to the X axis
The power unit may only transmit torque to the gearbox by means of a single output shaft
that must be ceaxial with the crankshaft. The output shaft must rotate clockwise when
viewed from the front of the car.

Valve stem diameter must not be less than 4.95mm.

The crankshaft main bearing journal diameter (measured on the crankshaft) must not be less
than 43.9%nm.

The crankshaft crank pin bearing journal diameter (measured on the crankshaft) must not be
less than 37.95mm.
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5.5

5.5.1
5.5.2
5.5.3
5.5.4

555

5.5.6

5.5.7

5.6
5.6.1

5.6.2

5.6.3

5.6.4

No cylinder of the engine may have a geometric compression ratio higher than 18.0.

All elements of the power unit specified in the relevant column of the table in Appendix 3 of
these regulations must be installed in the union of the two following volumes

a. the volume between twd{planes at X~0 and X~=70Q

b. the volume between twoplanes at X~=-150 and X0, inboard of Y=125 and below
Z=800.

Engine (ICEhountings may only comprise six M12 studs for connection to the survival cell
and either four or six M12 studs for connection to the transmissitnresestuds may be

fitted on the survival celkengineor transmissiontheirinstalled endnust be M12 and thie

free end may be a different diametdtvery stud must have a tensile strength greater than
100kN.

The six mounting faces of the studs for connection to the survival cell must lie at
[Xeu Y,Z]=[0,£215, 15], [0;+340, 260] and [0£175, 420]. All six of these studs must be used.

Four mounting faces of the studs for connection to the transmission must lie at

[Xeu Y,Z]=[480£100, 15] and [48(4255, 345]. All four of these studs must be used.
Optionally, an additional two studs may be used, provided their coordinates arealy[XZ]=
[480,+150, 140]

A tolerance of +/0.2mm will be permitted on all of the above dimensions, all dimensions
refer to the centre of the studll dimensions in this Article refer to studs fitted
symmetrically about the car centre plane.

Any part which provides an additional load path from the survival cell to the gearbox, with a
connection to theenging may only do so if this is incidental to its principal purpose.

Mass and centre of gravity
The overalmass of the pwer unitmust be a minimum of51kg.
The centre of gravity of the power unit must be above Z=200.

The totalmass of the part of the ES that stores energy, i.e. the @¢eikiding any lamping
plates) and electrical connections between cells, must be no less than 20kg and must not
exceed 25kg.

Themass of a piston (with pistepin, pistorrpin retainers and piston rings) may not be less
than 300g.

Themass ofa connecting rod (with fasteners, small and big end bearings) may not be less
than 300g.

Themass of the complete crankshaft assembly between the mid positions of the front and
rear main bearing journals (including balance masses, bolts, burmisgbetween the
boundaries), may not be less than 5300g. See dratvingAppendiX.

When establishing conformity with Articles 5.5.1, 5.5.2 and Appendix 4 of these Regulations,
the homologated power unit perimeter will be defined in accordance with the table shown in
Appendix 3 of these regulations.

Power unit torque demand

The only means by which the driver may control acceleration torque to the driven wheels is
via a single foot (accelerator) pedal mounted inside the survival cell.

Designs which allow specific points along the accelerator pedal travel range to be identified
by the driver or assist him to hold a position are not permitted.

At any given engine speed the driver torque demand map must be monotonically increasing
for an increase in accelerator pedal position.

At any given accelerator pedal position and above 4,000rpm, the driver torque demand map
must not have a gradient of less thariminus) 0.045Nm/rpm.
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5.7.2

5.7.3
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5.7.6
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5.7.8

5.8

Power unit control

The maximum delay allowed, computed from the respective signals as recorded BiAthe
ADR or FIA StandaECU, between the accelerator pedal position input signal and the
corresponding output demands being achieved is 50ms.

Teams may be required to demonstrate the accuracy of the power unit configurations used
by the FIA Standard ECU.

Power unit control must not be influenced by clutch position, movement or operation.

The idle speed control target may not exceed 4,000rpm.

A number of power unit protections are available in & Standar&CU.

A minimum of nine seconds hold time should be configured for the power unit protections
enabled duringhe Sprint Qualifying Session, the Sprint Session, the Qualifying Session, and
the FaceerspsntsessisnThe conflguratlon of the air tray fire detection and throttle failsafe
are exceptionally unrestricted in order to allow each team to achieve the best level of .safety

The power unit must achieve the torque demanded by the FIA standard software.

In order to measure the torque generated by the power unit the following sensors must be
fitted:

a.

Each driveshaft must be fitted witmahomologatedorque measurement systerwhich
has beerapproved by the FIA.

The power unit output shaft must be fitted withtorque sensor which has been
manufactured and calibrated by an FIA designated supplier to a specification determined by the
FIA.

The installation and the connectivity of each of these torque sensors t6lthétandar€ECU
must beapproved by the FIA.

Engine plenum air temperature must be more than ten degrees centigrade above ambient
temperature. When assessing compliance, the temperature of the air will be the lap average
recorded, by an FIA approved and sealed sensor located in an FIA approvexh|sitatited

in the engine plenum, during every laptot Sprint Qualifying Session, the Sprint Session, the
Qualifyingpractice Session and the%c%%ﬁﬁ%mmhe first Iap of the racer

sprint sessionlaps carried out whilst the &ty car is deployed, laps with a time at least 20%
greater than the fastest lap of the session, pit in and out laps and any laps that are obvious
anomalies (as judged by the technical delegate) will not be used to assess the average
temperature. The ambig temperature will be that recorded by the FIA appointed weather
service provider. This information will also be displayed on the timing monitors

Engine high reVimits

Engine high rev limits may vary for differing conditions provided all are contained within a
band of 750rpm. However, a lower rev limit may be used when:

a.
b.
c.

d.
e.

f.

The gearbox is in neutrat in reverse
Stall prevention is active.

The driver clutch request is greater than 95% of the total available travkéafriver
clutch actuation device, used only to protect the engine following a driver error.

An engine protection is active.
The bite point finder strategy is active.
The safety car is deployed or during the formation lap.

Except for the above conditions, power unit actuators may not be used to artificially control
the power unit speed or alter the power unit response in a rev range more than 750rpm
below the final rev limit.
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5.9 Exhausffluids

5.9.1 With the exception of incidental leakage through joints (either into or out of the system) and
power unit breather fluids, all and only the fluids entering the compressor inlet and fuel
injectors must exit from the engine exhaust system.

59.2 All turbine exit and all wastegate exhadisidsY dza & LJ 84 GKNBdJZAK GKS adl .
Article 3.8.2b.

5.9.3 The total fluid mass flow passing through the exhaust tailpipe defined in Article 3.8.2.b may
only exceed 1000kg/h when the sum of the intake air demand and the quantity of fuel 5
injectedSEOSSRa GKA&A @FfdzsSE aAyidlr1S AN RSYFYyRé o
necessary for the combustion to achieve the torque demand under the specified conditions.

5.10 Variable geometry systems

5.10.1 With the exception of devices needed for control of pressure charging systems, variable
geometry exhaust systems are not permitted. No form of variable geometry turbine (VGT) or
variable nozzle turbine (VNT) or any device to adjust the gas throat sedtiba inlet to the
turbine wheel is permitted.

5.10.2 Variable valve timing and variable valve lift profile systems are not permitted.

5.11 Fuel systems
5.11.1 The pressure of the fuel supplied to the fuel injectors may not exceed 500barG.

5.11.2 There may only be one fuel injector per cylinder and no fuel injectors are permitted upstream
of the intake valves or downstream of the exhaust valves. @alis approved by the FIA
Technical Department may be uséthe approval of the FIA Technical Department is
conditional upon a fuel injector with the same body being available on semolusive basis
and under normal commercial terms to @lbmpetitors The approval request form must be
sent by the injector supplier to the FIA before thiédf November of the preceding year.

5.11.3 All cars must be fitted witkwo fuel flow metes, wholly within the fuel tank, whichave
been manufacturecnd calibratedby the FIA designateduppliessto specificatiors
determined by the FIALhesesensos may only benstalled andused as specified by the FIA
Technical Departmenturthermore, all fuel delivered to the power unit must pass through
thesehomologated sens@ and must all be delivered to the combustion chambers by the
fuel injectors described by Article 5.11.2.

5.11.4 Homologated sensors which directly measure the pressure and temperature of the fuel
supplied to the fuel injectors must also be fitted, these signals must be supplied to the FIA
data logger.

5.11.5 Any device, system or procedure the purpose and/or effect of which is to increase the flow
rate or to store and recycle fuel after the measurement point is prohibited. Additional
measurements in each stdircuit of the fuel system may be requested in order to check
compliance. When fuel flow rate is above 90 kg/h, fuel pressures must remain constant in
each sukcircuit.

5.11.6 All cars must be fitted with a high pressure fuel pump which has been manufactured by the
single supplier appointed by the FIA World Motor Sport Council to a specification determined
by the FIATechnical Department.

5.11.7 A maximum of 0.25 litres of fuel may be kept outside the survival cell, but only that which is
necessary for the normal running of the engine.

5.12 Ignition systems

5.12.1 Ignition is only permitted by means of a single ignition coil and single spark plug per cylinder.
No more than five sparks per cylinder per engine cycle are permitted.

The use of plasma, laser or other high frequency ignition techniques is forbidden.
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Only ignition coils approved by the FIA Techrilmgartment may be used he approval of
the FIA Technical Department is conditional upon such ignition coil being available on a
non-exclusive basis and under normal commercial terms t€athpetitors The approval
request form must be sent by the ignition coil supplier to the FIA before Yad November
of the preceding year.

5.12.2 Only conventional spark plugs that function by high tension electrical discharge across an
exposed gap are permitted.

Spark plugs are not subject to the materials restrictions described in Articles 5.17 and 5.18.

5.13 Energy Recovery System (ERS)

5.13.1 The system will be considered shut down when no high voltage can be present on any
external or accessible part of the ERSacross any capacitor belonging to the MGU control
units.

It must be possible to shut down the ERS via the following means :
a. The switch required by Artici28.1
b. The switches required by ArticBe8.2
c. The switch or button required by Article 9.4.

The shutdown process must take no long&n two seconds from activation and must be
started immediately when the electrical circuits to the ignition are cut off by any of the
means described in articles 8.8.1 and 8.8.2.

5.13.2 The ERS must shut down when the FIA Standard ECU initiates-atakmingine shut off.
5.13.3 All cars must be fitted with two ERS status lights which:

a. Have been supplied by an FIA designated manufacturer and fitted to the car in
accordance with the instructions in the Appendixite Technical and Sporting
Regulatios.

b. Are in working order throughout thEompetitioneven if the main hydraulic, pneumatic
or electrical systems on the car have failed.

c. Remain powered for at least 15 minutes if the car comes to rest with its engine
stopped.

d !' NB YIFIN]J SR 6AGK F Gl LDl +h[ ¢! D9OSBOmIeYoz2ft I O
along the triangle side and no more than 50mm away from the lights.

5.13.4 All cars must provide signals regarding the car operating and insulation states to the FIA ADR
in order tofacilitate control of the ERS status lights.

5.13.5 The maximunworkingvoltage on the car must never exceed 1000V.
5.13.6 The followingelements of the power unimnust be installed wholly within the survival cell
a. ES elements as defined in lines 16 and 17 of Appendix 3 to these regulations.

b. Any DEDC converter connected to ES HV DC bus. Includes active parts, enclosure,
brackets and supports.

CUK. Includes active parts, enclosure, brackets and supports.
CUH. Includes active parts, enclosure, brackets and supports.

e. HV DC connections between ES aneKBCTUH/DCDC converter. Includes all
conductors, insulation, EMC screening, mechanical and thermal shielding.

The minimum values of volume and mass for these groups of components are 22.81l.and
kg respectivelyThe procedure which will be used to determine skevaluesnay be found in
the Appendix to the Technicahd SportindgRegulations.
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5.14
5.14.1

5.14.2

5.14.3

5.14.4

5.14.5

5.15
5.15.1

5.15.2

5.16
5.16.1

5.16.2

5.16.3

Engine ancillaries

Unless specified otherwise, ancillaries may be mechanically or electrically driven. Any
electrically driven ancillary cannot be linked mechanically to any drivetrain, including the
Power Unit. Ancillaries cannot be used to propel the car.

With the exception of batteries of less than 100 kJ total capacity used for safety and control
purposes during ERS staip and shuidown operations, which must be prevented from
supplying energy under normal ERS operation; electrical energy may not flow from any
ancillary in the direction cdny DC pole ahe ERS high voltage DC buisis must be

guaranteed by design and verifiable by inspection.

A diode must be fitted, in series, at the IDC converter positive pole to ensure that electrical
energy cannot flow from the BDDC converter into the ES.

Allfuel pumps delivering more than 10barG, coolant pumps, oil pumps, scavenge pumps,
oil/air separators and hydraulic pumpsust be mechanically driven directly from the engine
and/or MGUK with a fixed speed ratio.

Any pressure sensor used to measure pressure of any fluid necessary to ensure the power
unit functions correctly at all times (including but not limited to coolant, oil, fuel and air) must
be manufactured by the single supplier appointed by the FIA WodthbM5port Council to a
specification determined by the FIA Technical Department. Cylinder pressure sensors are
excluded from this requirement.

With the exception of exhaust temperature sensors and temperature sensors embedded in
electronic boxes, any temperature sensor used to measure temperature of any fluid
necessary to ensure the power unit functions correctly at all times (including buinmited

to coolant, oil, fuel and air) must be manufactured by the single supplier appointed by the FIA
World Motor Sport Council to a specification determined by the FIA Technical Department.

Only cylinder pressure sensors approved by the FIA Technical Department may be used. The
approval of the FIA Technical Department is conditional upon such sensor being available on
a nonexclusive basis and under normal commercial terms tG@thpetitors The approval

request form must be sent by the sensor supplier to the FIA beforetd llovember of the
preceding year.

Engine intake air

With the exception of incidental leakage through joints or cooling ducts in the inlet system
(either into or out of the system), all air entering the engine marger the bodywork

through a maximum of two inlets which are locatex a singleXplane between ¥ -850 and
X==-500 and above Z2=200.

Furthermore, any such inlets must be visible in their entirety when viewed from the front of
the car without the driver seated in the car and with the secondary roll structureaagd
parts attached to itemoved (see Articlé2.4.9.

The addition of any substance other than fuel, as described in Article 5.11.3, into the air
destined for combustion is forbidden. Exhaust gas recirculation is forbidden.

Materials and Constructiorg Definitions

X Based Alloy (e.g. Ni based allpy) must be the most abundant element in the alloy on a
%w/w basis. The minimum possibleight percent of the element X must always be greater
than the maximum possible of each of the other individual elements present in the alloy.

X-Y Based Alloy (e.g.-8L based alloy) X must be the most abundant element as in Article
5.16.1 above. In addition element Y must be the second highest constituent (Yow/w), after X
in the alloy. The mean content of Y and all other alloying elements must be used to
determine thesecond highest alloying element (Y).

Intermetallic Materials (e.g. TiAl, NiAl, FeAkATy NiCoy; These are materials where the
material is based upon intermetallic phases, i.e. the matrix of the material consists of greater
than 50%v/v intermetallic phase(s). An intermetallic phase is a solid solution between two or
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more metals exhibiting either partly ionic or covalent, or metallic bonding with a long range
order, in a narrow range of composition around the stoichiometric proportion.

5.16.4 Composite Materialg These are materials where a matrix material is reinforced by either a
continuous or discontinuous phase. The matrix can be metallic, ceramic, polymeric or glass
based. The reinforcement can be present as long fibres (fibre lengétegrégnan 13mm) or
short fibres, whiskers and particles (discontinuous reinforcement). Nanoscale reinforced
materials are to be considered as composites. (a reinforcement is considered to be nanoscale
if any dimension of the reinforcement is less thED0Onm.)

5165 a St al G4§NAE |/ 2Yhed ard dorBpdsitednsaterial® &ith a metallic matrix
containing aminimum ratio of 0.5% volume/volume of other ceramic, metallic, carbon or
intermetallic phase which is not soluble in the liquid phase at 100°C above the melting point
of the metallic matrix.

5.16.6 Ceramic Materials (e.g.8k, SiC, B, TdSk, SiQ SiNs) ¢ These are inorganic, nemetallic
solids.

5.16.7 Nanomaterialg; These arg@urposely created objects that have one or more dimensions (e.g.
length, width, height, diameter) which is less than 100nm. (1nm = is 19xi€Xres.)

5.17 Materials and constructiorg General

5.17.1 Unless explicitly permitted for a specific application, the following materials may not be used
on the power unit:

a. Magnesium based alloys.

b. aStittf aliNARE /2YLIaAriGaSa d6aal/ Qao O2y il AyAy3
ceramic, metallic, carbon or intermetallic phase which is not soluble in the liquid phase
at 100°C above the melting point of the metallic matrix.

c. Intermetallic materials.

d. Alloys containing more than 5% fgightof Platinum, Rutheniumlyidium or Rhenium.
e. Copper based alloys containing more than 2.75% Beryllium.

f.  Any otheralloy class containing more than 0.25% Beryllium.

g. Tungsten base alloys.

h. Ceramics and ceramic matrix composites.

i. Aluminium based alloys containing more than @&ight % Lithium
j.  Materials containing nanomaterials.
k. Thermal insulation containing unbound nanomaterials

5.17.2 Unless explicitly permitted otherwise for a specific applicatmmy material approved by the
FIATechnical Departmenhay be used on the power unithe approval of the FIA Technical
Department is conditional upon the material concerned being available on #&xduasive
basis and under normal commercial terms toGdimpetitors This does not apply to materials
that have been present on a F1 PU homologate2ib8 The approval request form must be
sent by the PU Manufacturer to the FIA before thieof November of the preceding year.

5.17.3 The restrictions in Article 5.17.1 do not apply to coatings provided the total coating thickness
does not exceed 25% of the section thickness of the underlying base material in all axes. In all
cases, other than under Article 5.17.4(b), the relevant cagatitust not exceed 0.8mm.

Where the coating is based on Gold, Platinum, Ruthenium, Iridium or Rhenium, the coating
thickness must not exceed 0.035mm.

5.174 The restrictions in Article 5.17.1(h) do not apply to the following applications :
a. Any component whose primary purpose is for electrical or thermal insulation.

b. Any coating whose primary purpose is for thermal insulation of the outside of the
exhaust system.
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5.175 Magnesium based alloys, where permitted, mustavailable on a noexclusive basis and
under normal commercial terms to &lompetitors Only those alloys covered 016220 or
ISO3116 and approved by the FIA rbaysed.

5.176 The restrictions in article 5.17.1 b do not apply to TiB2 grain refinement of alumizopmer
based materials. TiB2 additions for the purpose of grain refinement are permitted up to a
maximum of 5% v/v

5.18 Materialsand constructiong Components
5.18.1 Pistons must respect Article 5.17. Titanium alloys are not permitted.

5.18.2 Piston pins must be manufactured from an iron based alloy and must be machined from a
single piece of material.

5.18.3 Connecting rods must be manufactured from iron or titanium based alloys and must be
machined from a single piece of material with no welded or joined assemblies (other than a
bolted big end cap or an interfered small end bush).

5.18.4 Crankshafts must be manufactured from an iron based alloy.

No welding is permitted between the front and rear main bearing journals.

No material with a density exceeding 18,400 k§may be assembled to the crankshaft.

These parts assembled to the crankshaft may be manufactured in a Tungsten based material.
5.18.5 Camshafts must be manufactured from an iron based alloy.

Each camshaft and lobes must be machined from a single piece of material.

No welding is allowed between the front and rear bearing journals.

5.18.6 Valves must be manufactured from intermetallic materials or from alloys based on Iron,
Nickel, Cobalt or Titanium. Hollovalves(e.g. sodium, or similar, filled for cooling) are
permitted, but the main cavity created must be a cylindrical feature of constant diameter.
Machined features to facilitate manufacture and assembly are allowed above and below the
main cavity, however such features must not create a volume that extends beyoridal vir
plain cylinder positioned on the valve centreline witdiameter which is 1.0 mm greater
than that of the main cavity

In addition, the restrictions detailed in Articles 5.17.3 and 15.1.2 do not apply to valves.
5.18.7 Reciprocating and rotating components:

a. Reciprocating and rotating components muasitt be manufactured from graphitic
matrix, metal matrix composites or ceramic materials, this restriction does not apply to
the clutch and any seals.

b. Rolling elements of rolling element bearings must be manufactured from an iron based
alloy or from a ceramic material.

c. Alltiming gears between the crankshaft and camshafts (including hubs) must be
manufactured from an iron based alloy.

d. High pressure fuel pumps elements may be manufactured from a ceramic material.
e. Torsional damper elements may be manufactured in a Tungsten based material.
5.18.8 Static components

a. Other than inserts within them, engine crankcases including sump, cylinder heads and
cylinder head cam covers must be manufactured from aluminium or iron alloys

No composite materials or metal matrix composites are permitted either fomthele
component or locally.

b. Other than parts listed in a) above, magnesium based alloys are permitted for static
parts which may not be changed without incurring a penalty under Article 5.23.
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5.19
5.19.1

5.19.2

5.19.3

5.19.4

5.19.5

5.20

5.20.1

5.20.2

5.20.3
5.20.4

c. Any metallic structure whose primary or secondary function is to retain lubricant or
coolant within the engine must be manufactured from an iron based alloy, an
aluminium alloy or a magnesium based alloy if permitted by Article 5.18.8(b).

d. All threaded fastenersother than the two exceptions belownust be manufactured
from an alloy based on Cobalt, Iron or NicRéle exceptions are:

i. Fasteners whose primary function requires them to be an electrical insulator may
be manufactured from ceramic or polymeric materials.

ii. Fasteners that are used in electronic control units may be manufactured from
aluminium or copper based alloys or polymeric (plastic) materials.

Composite materials are not permitted.

e. Valve seat inserts, valve guides and any other bearing component may be
manufactured from metallic infiltrated préorms with other phases which are not used
for reinforcement.

f. Ballast may be manufactured in a Tungsten based material.

g. Inacylinder head, a minimum of 1200rhper cylinder of the projected surface of the
part directly exposed to combustion must not comprise inserts. The minimum surface
area will be assessed with a projection of the fire face along the bore centreline, within
an 80mm diameter circle centred ohd same axis, and with the valves closed.

Materials and constructiorg Pressure charging and exhaust systems

All components of the power unit exhaust system, (from ¢litnder headup to and

including turbine housing or wastgate exit housing) that are tontact with the main

exhaust gas flow must be manufactured from a Cobalt, Iron or Nickel based alloy. Any gaskets
or seals are excluded from this restriction.

Any rotating and reciprocating component in the compressor (from compressor inlet to
compressor outlet(s)) must be manufactured from an aluminium, titanium or iron based
alloy.

Static components that are neither in the exhaust system nor in the compressor line must be
manufactured from iron based alloys, aluminium alloys or titanium alloys.

The compressor housing (from compressor inlet to compressor outlet(s)) must be
manufactured from aluminium, titanium or magnesium based alloys.

Measures must be taken to ensure that in the event of failure of the turbine wheel any
resulting significant debris is contained by amithin the turbine housing except in the case
of an axial failure where this debris must be contained within the turbine housing and/or
tailpipe assembly.

Materials and constructiorg Energy recovery, storage systems and electronic
systems

All metallic casings for the energy recovery and storage systems must be manufactured in
iron, aluminium or titanium based alloys and must comply with all aspects of Article 5.17
except for power electronic cooling base plate where metal matrix compostgbe used.

All metallic casings for electronic systems, with the exception of metallic casings for the
energy recovery and storage systems, must be manufactured in iron, aluminium, titanium or
magnesium based alloys.

Energy storage devices are not subject to Articles 5.17.1a), b), ¢) and h) nor to 5.17.3.

Permanent magnets in electrical machines are not subject to Articles 5.17.1 a), b), ¢) or h) nor
to Article 5.17.3.
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5.20.5 Electronic components contained inside electronic units are not subject to any material
restriction.

5.20.6 ESCells materials are not subject to Article 5.17.1 j).

5.21 Starting the engine

A supplementary device temporarily connected to the car may be used to start the engine in )
UKS 0SIFYQa RSaA3IAYFUSR 3AFNFIS INBFZ AYy UKS LA

5.22 Stall prevention systems

If a car is equipped with a stall prevention system, and in order to avoid the possibility of a
car involved in an accident being left with the engine running, all such systems must be
configured to stop the engine no more than ten seconds after activation

The sole purpose of such systems is to prevent the engine stalling when a driver loses control
of the car. If the car is in second gear or above when the system is activated multiple gear
changes may be made to either first gear or neutral, under all atmeumstances the clutch
alone may be activated.

Each time such a system is activated the clutch must be fully disengaged and must remain so
until the driver deactivates the system by manually operating the clutch with a request
greater than 95% of the total available travel of the drivers clutch actuation device.

5.23 Replacing power unit parts
Refer to the table in Appendix 3 of these regulations.
¢CKS LI NIHa ftAadGSR a a9-/¢ Ay GKS GFrofS NBTFSND
penalty under Article8.30f the Sporting Regulations. If changing any of these parts involves
breaking a seal this may be done but must be carried out under FIA supervision. Any parts

changed may only be replaced by parts homologated in accordance with Appendix 4 of these
Regulatons.

5.24 Oil and coolant systems and charge air cooling

5.24.1 Coolant header tanksAny header tank used on the car with a water based coolant must be
fitted with an FIA approved pressure relief valve which is set to a maximum of 3.G5 bar
details of the relief valve may be found in the Appendix to the TechaiwhSporting
Regulations. If the car is not fitted with a header tank, an alternative position must be
approved by the FIA.

5.24.2 Cooling systemsThe cooling systems of the power unit, including that of the air destined for
combustion, must not intentionally make use of the latent heat of vaporisation of any fluid
with the exception of fuel for the normal purpose of combustion in the engine as described in
Article 5.113.

5.24.3 Main oil tank level measurementThe measurement of the oil level in the main oil tank must
be supplied to FIA at all times. The main oil tank is the oil tank directly connected to the
engine oil feed at the inlet of the oil pressure pump.

5.24.4 Qil injection: The use of active control valves between any part of the PU and the engine
intake air is forbidden.

5245 AOT
a. Only one AOT may be fitted to the car.

b. The total volume of the AOT and its connections toghgine must not be greater than
2.51. The transfer of oil between the AOT and the engine must be controlled by a
solenoid.
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5.25 General electrical safety
5.25.1 Principles
a. A single point of failure of the electric system or ERS cannot resufigrsan being
exposed to a live part.
b. The components used cannot cause injury under any circumstances or conditions,
whether during normal operation or in reasonably foreseeable cases of malfunction.
c. If asingle fault can predictably generate multiple failures, they must be considered as a
single point of failure.
5.25.2 Protection of cables, lines, connectors, switches, electrical equipment
The following design practices must be adhered to for all electrical parts external to the ES
main enclosure or accessible and which operate at high voltage:
a. Protection against electrical shock via basic insulation combined with equipotential
bonding, double insulation or reinforced insulation;
b. Protection against risks of mechanical damage;
c. Parts should be secured with cable guides, enclosures and conduits if exposed to stress
(mechanical, vibration, thermal);
d. Each cable must be rated to the respective circuit current and must be insulated
adequately for the environment and operating conditions;
e. Sections of looms containing high voltage wiring must be coloured orange;
f.  Gonnectorsmustbe IP2X when not connectechd IP65 when mated;
g. A connector plug must physically only be able to mate with a single correct socket of
any sockets within reach;
h. /2YLX @& gAGK ONBSLI IS IyR Of SIFNIyOS RAaAGlyO:!
which are opened in the garage must be considered PD2 or higher.
Clearance and creepage requirements can be verified by safety tests proposed in
IEC606641 session 6.
5253 ¢ KS 9{ YIAYy SyOf2&adaNB: abD!mnl = aD,nY tyR KA3IK
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5.254 All ERS high voltage cables outside of the ES main enclosure must be equipped with:
a. A system to prevent high voltage when cables are not connected or incorrectly mated.
In the event of detection of any of those conditions, actions must be immediately taken
to ensure safe operation. The list of actions must begwéned in a Failure Mode and
Effect Analysis provided to the FIA by each competitor. To avoid spurious detections a
software debounce of maximum one second may be used.
b. A system to allow detection of insulation faults or damaged high voltage lines by an
isolation monitoring system.
5265 ¢2 YAGAIIGS GKS NRA]l FlFHAEdz2NE Y2RS 6KSNB | KA-Z
voltage system, bonding is required for any system component to which a wire, cable or
harness connects, or passes in close proximity, and which is able to condectt diyr means
of AC coupling.
The bonding must protect against short circuit currents generated by an insulation failure and
low currents generated by capacitive coupling. It can be achieved using wires or conductive
parts of an appropriate dimension.
Anycomponents that require equipotential bonding will be connected to the car main R
IANRdzy R F'yR GKS NBaArAadaglkryOS 2F LRAGSyaGAlrt Sljdz £ A
In addition, the resistance measured between any two exposed conductive parts of the high
g2t ul3S aeausSyYy Ydzau y2u SEOSSR nomMm mo
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5.256

5.26
5.26.1

5.26.2

5.26.3
5.26.4

5.26.5

An insulation monitoring system must be used to measure the insulation resistance between
the car main ground and the entire conductively connected high voltage syktemstbe
connected on the ES side of contactors.

ES design and installation

No high voltage must be present or accessible by any reasonable meaveenthe ESnain .
enclosure and any ES dfbard charging connectorwhenK S 2 FF¥mo 21 NR OKIF NHS NJ
connected.

No DC voltage above 60V is permitted outside of the ES main enclosure, except for the sole
purpose of injection and ignition avhenan offboard chargers connected to charge or
discharge the ES

The ES must be equipped with a BMS.

The ES must be equipped with a fuse to protect the system in case of a short circuit. The fuse
shall be located as close as possible to the cells.

The fuse must be tested and demonstrated to work in realistic load cases.

The ESmust haveat least two contactors, one pgositive and negativeole, which will
isolate the high voltage parts of the ES once the shutdown process has started.

Contactors must provide a dielectric strength:
a. between the control circuit and any of the high voltage contacts and;
b. across high voltage contacts, when the high voltage circuit is open.
For each of (a) and (b) above:

c. A dielectric withstanding voltage test must be performed with a DC voltage at least
equal to the ES maximum DC voltage plus 1200V. The device must withstand the DC
voltage for 60 seconds with a leakage current lower than 1mA and without flashover.

d. The electrical resistance measured by applying a DC voltage of 50\D@hw circuit
is openmust be higher than 50M.

Once commanded to operontactors musbe able to keephe high voltage circuit open.

The contactors must be tested and demonstrated to work in realistic load caseescribed
in the Appendix to the Technical and Sporting Regulations
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ARTICLE 6: FUEL SYSTEM

6.1
6.1.1

6.1.2

6.1.3
6.1.4

6.1.5

6.2
6.2.1

6.2.2

6.23

6.24
6.25

Fud tanks

The fuel tank must be a single rubber bladder conforming to or exceeding the specifications
of FIA Standard FTB99, the fitting of foam within the tank however is not mandatory. A list
of approved materials may be found in tAppendix to theTechnicaland Sporting

Regulations.

With the exception of the fuel out of the survival cell permitted under Articliel .7, all fuel
on board the car must be stored within the following limits:

a. Ahead of 0.
b. Rearward oRSFWDBFUELLIMIT.
c. Inboard of Y=400
No fuel bladdersshall be used more than 5 years after the date of manufacture.

All fuel tanks must be fitted with a pressure relief vaiogrevent overpressureand with a
fuel tank pressure sensor as specified in the diagram of Article @6edEIA may request
Competitors to demonstratéhat the specification ofll relevantparts of thefuel tank and
the strength of the surrounding structuyare consistent with the pressure that the pressure
relief valve is set to.

The maximum internal pressure exerted on the fuel bladder must not exceed 1.0 barG.

Fittings andpiping
The total area oépertures in the fuel bladdenustnot exceed35 000mm2.

Circular apertures smaller than 35mm diameter may be closed with a fitting, secured with a
single threaded fastener on the full diametgfrthe openingprovided that this threaded
fastener is provided with mechanical secondary locking.

All other apertures in the fuel bladder must be closed by hatches or fittings which must:
i. Be secured to metallic bolt rings bonded to the inside of the bladder.

ii. Have bolt hole edges no less than 5mm from the edge of the bolt ring, hatch, or
fitting.

iii. Attach directly to the fuel bladder and have no part of the survival cell structure
included in the closure.

iv. Be secured with multiple fasteners in such a way that the absence of any single
fastener does not compromise the security of the closure.

Where the fuel bladder is attached to the survival cell, fixings must be designed so that if it is
pulled away from the survival cell, the attachment will fail without compromising the

integrity of thefuel bladder. For this assessment, the gk load for any fitting will be
calculated from the clamp area between the fitting and the bladder (on one face of the
bladder). Between a clamp area of 1650famd 9 500mn, the load will be a linear

interpolation between points (1650mfm11kN) and (9 500mm37.5kN). Below a clamp area

of 1650mn#, the load will be taken as 11kN. Above a clamp area of 9 56pthenload will

be taken as 37.5kN. No fitting may have a clamp area of less than 680 mm

All fuel lines between the fuel tank and the engine must have asselling breakaway valve.
This valve must separate at less than 50% of the load required to break the fuel line fitting or
to pull it out of the fuel tank.

No lines containing fuel may pass through the cockpit.

All lines must be fitted in such a way that any leakage cannot result in the accumulation of
fuel in the cockpit.

2025 Formula 1 Technical Regulations 66 11 December 2024
© 2024 FédérationL y G SNY I GA2y I £ § Issue 1



6.26  All components containing fuel at a pressure greater than 10barG must be located outside
the fuel tank.

6.3 Fuel tank fillers

Fuel tank fillers must not protrude beyond the bodywork. Any breather pipe connecting the
fuel tank to the atmosphere must be designed to avoid liquid leakage when the car is running
and its outlet must not be less than 250mm from the cockpit opening.

All fuel tank fillers and breathers must be designed to ensure an efficient locking action which
reduces the risk of an accidental opening following a crash impact or incomplete locking after
refuelling.

6.4 Refuelling

6.4.1 A cover must be fitted over any refuelling connector at all times when the car is running on
the track. The cover and its attachments must be sufficiently strong to avoid accidental
opening in the event of an accident.

6.4.2 Thefuel in a camust notbe cdder than the lowest of: ten degrees centigrade below
ambient temperature, oten degrees centigradeat any time when the car is running after
leaving the Competitor's designated garage area.

When assessing compliance

a. The ambient temperature will be that recorded by the FIA appointed weather service
provider one hour before any practice sessionttoee hours before the racer sprint
sessionandwill be displayed on the timing monitors.

b. The temperature of the fuel (TFFMFuel) will be that recorded in the car by the primary
CdzSt Cft2¢ aSUSNE NBFSNNBR 02 Fa 0KS a¢SkY
6.4.3 The use of any device on board the car to decrease the temperature of the fuel is forbidden.
6.4.4 Fuel may not be added to nor removed from a car during a cacprint session

6.45 Any refuelling procedure must rpsct the provisions of Articld6 of the Sporting
Regulations

6.5 Fuel draining ancdsampling
6.5.1 Competitors must provide a means of removing all fuel from the car.

6.5.2 Competitors must ensure that a 1.0 litre sample of fuel may be taken from the car at any time
during theCompetition

After a practice sessiosprint sessionandrace,if a car has not been driven back to the pits
under its own power, it will be required to supply the above mentioned sample plus the
amount of fuel that would have been consumed to drive back to the pits. The additional
amount of fuel will be determined biyne FIA.

6.5.3 To facilitate fuel sampling)lacars must be fitted witkeither, a (2=Symetres—male-fiting
Parker Stratoflex Slide 2 1 b H, orlnhk Cmndbeﬂtor must provida suitable adaptor to
connect an alternative fitting #df an electric pump on board
the car cannot be used to remove the fuel an externally connected one may be used provided
it is evident that a representative fuel sample is being taken. If an external pump is used it
must be possible to connect the FIA saimglhose to it and any hose between the car and
pump must be-3 indiameter and not exceed 2m in length. Details of the fuel sampling hose
may be found in the Appendix to the Techniaatl Sporting Regulations.

6.5.4 The sampling procedure must not necessitate starting the engine or the removal of bodywork
(other than the nosebox assembly and the cover over any refuelling connector).
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6.6
6.6.1
6.62

6.63

6.6.4

Fuel System Hydraulic Layout

Parts listed in Appendix 5 sections 6A andi&Eclassified as OSC.

The primer pump(s), high pressure pump, fuel flow meters and pressure and temperature
sensors are SSC, as mandated by the FIA and specified in the Appendix to the Technical and

Sporting Regulations.

All flexible pipes and hoses and their fittings between the primer pginpnd the
high-pressure pump are SSC, mandated by the FIA. The specificsagioan in the Appendix

to the Technical and Sporting Regulatiofbe total length of flexible hosi the system
between theprimer pumgs) and the Breakawayalve must not exceed 1000m The total

length of flexible hose in the system between the Breakaway valve and the High Pressure Fuel
Pump must not exceed 500mrRigid pipes and manifolds and thdittings may be used
instead of flexible pipes and hoses up to the inlet of the FIA fuel Flow Meter.

Thehydraulic layout of the fuel systemust functionally conform to the schematic given in
the drawing below. Additional components (such as collector pressurisation system) are
permitted, subject to the approval of the FIA if they are deemed necessary for the proper

behaviour of the system.

Furthermore, fuel cell components, such as fuel cell pressurisation system and fill/drain
hoses, are permitted provided they do not functionally interfere with the system shown
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6.6.5

6.6.6

If a fuel pressure damper is fitted it must be fitted upstream of both Fuel Flow Meters
described in article 5.11.3.

The pressure of the fuel inside the collector may be increased relative to the pressure in the
fuel cell volume by the lift pumps and/or either:

i.  air pressureacting on the free surface of the fuel,
ii. or hydraulic oil or air pressure acting on a piston.

In all cases the increase in pressure in the collector must be for the sole purpose of
maintaining the primer pump(s) inlet pressure above the cavitation point. And it must be
demonstrated to the satisfaction of the FIA that any fluid used for this purpasaot be
used to change to composition of the fuel.

* The primer pump(s), the NRV(s), the damper, the filter and PRV downstream of the NRV(s)
may be installed inside or outside the Collector
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ARTICLE 7: OIL AND COOLANT SYSTEMS AND CHARGE AIR COOLING

7.1 Location of lubricating oil tanks
All oil storage tanks must be situated betwegar®Xand X=150, and must be no further
outboard than the lateraéxtremities of the survival cell.

7.2  Location of lubricating oil system
No other part of the car containing lubricating oil may be situated behig=X50 or
outboard of Y=750

7.3 Oil and coolant lines

7.3.1  No lines containing coolant or lubricating oil may pass through the cockpit.

7.3.2  All lines must be fitted in such a way that any leakage cannot result in the accumulation of
fluid in the cockpit.

7.3.3  No hydraulic fluid lines may have removable connectors inside the cockpit.

7.4 Heatexchangers

7.41  Definitions
For the content of Article 7.4 and 1,/the following definitions apply:

a. Heat Exchangera device for transferring heat between two or more fluids.

b. Primary Heat Exchangea heat exchanger that uses the air flowing ovettwough the
car to cool a fluidwhich includes all of the core, tubes, header plates, header tanks and
fins.

c. Secondary Heat Exchangerheat exchanger that uses a fluid other than the air flowing
over or through the car to cool another fluid.

d. Core:any part of the heat exchanger where one of the fluids is divided into multiple
channels, and in which the primary function of the Heat Exchanger is achiéted or
more such componenttie on the same side of the candoutboardof Y=20®r two or
more such componentare centredaroundthe Y=0plane and have an inlet liquid from
the same source, anoutlet liquidthat goes to the same destinatiothese will be
considered to be part of the same core. Such components which share neitirdetan
liquid from the same source, nor an outlet liquid that goes to the same destination are
considered to form separate cores, even if the individual components are integrated to
each otherfor construction purposes

e. Tubes:the enclosed channels within the core in which one of the fluids flows

f. Headerplates: The face of the headdank adjacent to the core, through which the
tubes pas and to which they are sealed.

g. Fins:devices between the tubes or within the tubes whose function it is to increase the
level of heat exchange by convection and/or an increase of contact area

7.42  Primary heat exchanger specification and technology
In order to reduce the cost gfrimary heat exchangers used on the car, the following
restrictions apply:

a. The core and header tanks must be made from aluminium alloy

b. The core must not be produced using additive manufacturing

c. Tubes must have a wall thickness of at least 0.18mm.

d. The internal cross section of any tube must have an area of at least 3,Gmitimout
considering structural stiffening ribs and the internal fins described in point () below.
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e. Fins fitted inside the tubes must have a thickness of at le2&mm. Fins fitted
between the tubes must have a minimum thickness of 0.05mm

In anyliquid to air primary heat exchanger, the following additional restrictions apply:

f. Itscore maybe divided i to two or moreparts,each partmust be planaandall parts
must be paralleWith each other Tubes must be straight and parallel.

g. Heademlates must be perpendicular to the face of the cardgen measured in the
plane of the tubes and air fin§he angle between theeaderplate and a tube, at their
intersection, must not be less than 6Gurthermore, with the exception of up to two
sharp corners per header plate, the header plate may not have a radius of curvature of
less than 50mm, prior to the holes being added for the tubes.

7.43  Secondary heaexchanger specification and technology

Secondary heat exchangers must be ¢nrged from metallic materials with the exception
of any sealing or bonding.

7.44  New Heat Exchanger Technologies

Technologies that are currently prohibited by Artiéld but which offer improved

performance, lower mass or improved component life will be considered for future versions
of this regulation, provided that they are not significantly more expensive than the currently
permitted technologies. ACompetitorswill be consulted before such changes are made to
this Article 7 to accommodate such technologies.
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ARTICLE 8: ELECTRICAL SYSTEMS

8.1 Definitions
8.1.1 Electronically controlled

Any command system or process that utilises seomductor or thermioni¢echnology.
8.1.2 Control

AadSyaz2NE | Oldzr 62NE SgANARY3I £22Y 2N dzyAld oAttt o
on-board strategy other than input handling, input failure detection or functions used for

logging only.

It includes for example units, sensors, actuators, wiring looms used in control loops,

protections or driver information.

8.1.3 Electronic Control Unit (ECU)
A programmable embedded system that controls one or more caisgatems.
8.1.4 FIA Standard ECU

An ECU or set of ECUs and their-saimponentsmanufactured by an FIA designated supplier
to a specification determined by the FIA.

The FIA Standard ECU comprises at least a master control unit and modules used for driver
informationand driver inputdevice interfacing.

8.1.5 FIAAccident Data Recorder (FIA ADR)
An ECUnanufactured by an FIA designated supplier to a specification determined by the FIA.
The primary purpose of the FIA ADR is to monitor, record or control the following:
a. Data relevant to an accident or incident.
b. The management of marshalling and safety systems.
8.1.6 Telemetry
Wireless transmission of data from remote sources.

8.2  Software and electronics inspection

8.2.1 Prior to the start of each season the complete electrical and electronic system @athe
must be examined and all on board and communications hardware and software must be
inspected by the FIA Technical Department.

8.2.2 The FIA must be notified of any changes prior to the Competition at which such changes are
intended to be implemented.

8.2.3 All reprogrammabledevices must have a mechanism that allows the FIA to accurately
identify the software version loaded.

Acceptable solutions to verify the programmed software may be found in the Appendix to the
Technicahnd SportindRegulations.

8.2.4  All electronic units containing a programmable device, and which are intended for use at a
Competition, must be presented to the FIA before each Competition in order that they can be
identified.

8.2.5 All oncar software versions must be registered with the FIA before use.

8.26  The FIA must be able to test the operation of any compulsory electronic safety systems at any
time during a Competition.
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8.2.7

8.2.8

8.3
8.3.1

8.3.2

8.3.3

8.34

Competitors may only run custom software that has been homologated by the FIA for their
control applications hosted inside or outside the ECU described in Article 8.

Details of the homologation process can be found in the Appendix to the Technical and
Sporting Regulations.

The number of versions used in any single championship season will be limited as shown in
the table below. Figures are given per custom control application.

2022 2023 2024 2025

ECU Team applications 5 5 5 5

ECU PU applications 5 1 1 1

ERSNndPUCE Applications 5 1 1 1

7 ~

A version will be deemedto haeeS Sy dza SR 2y 0SS (K Ol N &

that it has left the pit lane.

Changes made solely for reliability, bug fix, compatibility with standard or other custom
applications or changes requested by the FIA will not increase the version counter.

Control electronics

All components of the power unit, fuel system, transmission systerake system, tyre
pressure monitoring system and DRS, in addition to all associated actuators, must be
controlled by the FIA Standard ECU.

The FIfStandard ECU may only be used with FIA approved software and may only be
connected to the control system wiring loom, sensors and actuators in a manner specified by
the FIA.

Additional information regarding the FIA Standard ECU software versions and setup may be
found in the Appendix to the Techniaald SportindRegulations.

All ECUs, contra@kensors, actuators and FIA monitoring sensors will be homologated by the
FIA. Details of the homologation process may be found in the Appendix to the Teemuical
SportingRegulations.

Each and every component of the control system will be sealed and uniquely identified and
their identities tracked through their life cycle.

These components and units may not be disassembled or modified in any way and seals and
identifiers must remain intact and legible.

The control system wiring loom connectivitust be approvedby the FIA.

All wiring looms must be built to ensure that each control sensor and each control actuator is
electrically isolated from loggirgnly sensors.

In general, there must be no active or passive electronic component in the control loom.
Exceptions (e.g. termination resistors) must be approved by the FIA before use.

Additional wiring guidelines may be found in the Appendix to the TechanthSporting
Regulations.

If sensor faults or errors are detected by the driver or by théboard software, backip

sensors may be used and different settings may be manually or automatically selected.
However, any backp sensor or new setting chosen in this way must not enhance the
performance of the car. Any driver default turned on during the start lockout period may not
be turned off before the end of that period.
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8.3.5

8.4
8.4.1

8.4.2

8.5
8.5.1

8.5.2

Pneumatic valve pressure may only be controlled via a passive mechanical regulator or from

the FIA Standard ECU and its operation will be monitored by the FIA Standard ECU.

Start systems

Any system, the purpose and/or effect of which is to detect when a race start signal is given,

is not permitted.
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during which a number of power unit and transmission related functions will be frozen or

disabled. Details of the strategy may be found in the Appendix to the Tedlnit Sporting

Regulations.

Data acquisition

To assist scrutineering, the FIA requires unlimited access to the following FIA Standard ECU
information before, during and after any track session:

a. Application parameter configurations.
b. Logged data and events.
c. Realtime telemetry data and events.

Throughout the Competition, the logging memory and events buffer may only be cleared by

an FIA engineer.

The FIA must have the ability ¢onnect to the FIA Standard ECU viaaan-provided
standalone equipment using an FIA laptop. The teams should make a jump battery available

at all times during the Competition.

The teams should transfer the retitihe telemetry data and events on the FIA network as

requested by, and in the format defined by, the FIA.

Prior to the raceor sprint sessionthe FIA Standard ECU data logger must be configured in
such a way that allows logging of data for at least two hours and fifteen minutes without

exceeding the size of the logger memory.

Any data acquisition system, telemetry system or associated sensors additional to those
provided by the FIA Standard ECU and FIA ADR must be physically separate and electrically

isolated from any control electronics with the exception of:

a. The primary regulated voltage supply.

The car system ground.

b
c. Communication links to the FIA Standard ECU, telemetry unit and FIA ADR.
d. Power supplies, provided they are not used to power any control electronics, control

sensors or actuators.
e. Time synchronisation lines.

f.  Power unit synchronisation lines.

g. An umbilical loom whose connector will remain disconnected when the car is moving.

Unless approved by the FIA, no junction box or breatkbox may be shared between the FIA

Standard ECU system and a team data acquisition system.

The use of any coupling, be it hard wired, magnetic, optical or other such link which allows
the transmission of signals will not be considered as adequate isolation in the context of this

Article.
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8.6
8.6.1

8.6.2
8.6.3

8.7
8.7.1

8.7.2

8.7.3

8.8
8.8.1

8.8.2

8.9
8.9.1

8.9.2

Telemetry

All cars must be fitted with ear to team telemetry system which has been manufactured by
the FIA designated supplier to a specification determined by the FIA.

Telemetry systems must operate at frequencies which have bppnoved by the FIA.
Team to car telemetry is prohibited, with the exception of:

a. The FIA Marshalling System defined in Article 8.12;

b. Handshaking required by the car to team telemetry system defined in Article 8.6.1.

Driver inputsand information

With the exception of voice radio communication, all signals associated with driver
information and driveinput devices must be generated by the FIA Standard ECU.

Any singlenput device, including but not limited to switch, button, paddle or pedal, used by
the driver must be connected to a single analogue or digital input oFtAeStandar&CU.

Exceptions will be considered to handle the following:
a. A spare clutch paddle sensor.
b. A spare accelerator pedal sensor.

c. Aseparate "kickdown" sensor which indicates that the accelerator pedal has been
deliberately depressed past full travel.

d. Multiplexed shift signals.
e. A spare brake pressure and pedal sensor.

Any interface between such drivarmput devices and th&lA Standar@CU must be approved
by the FIA.

Lye | f G4SN (A idpits @ay only KeSconirdddetl HyNdiext, deliberate and
primary driver actions.

The logged raw signals from théA Standar@CU inputs must provide a true representation
2T UKS RNAYSNIDa | OuA2yao

Master switch

The driver, when seated normally with the safety belts fastened and the steering wheel in
place, must be able to cut off the electrical circuits to the ignition, all fuel pumps and the rear
lights by means of a spark proof circuit breaker switch.

This switch must be located on the dashboard and must be clearly marked by a symbol
showing a red spark in a white edged blue triangle.

There must also be two exterior horizontal handles which are capable of being operated from
a distance by a hook. These handles must be situated at the base of the main roll over
structure on both sides of the car and have the same function as the swesatrided in

Article 8.8.1.

Driver radio

All cars must be fitted with a voice radio communication system which has been
manufactured by the FIA designated supplier to a specification determined by the FIA.

Other than authorised connections to the FIA Standard ECU, any voice radio communication
system between car anpits must be stand alone and must not transmit or receive other
data. All such communications must be open and accessible to both the FIA and broadcasters.
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8.10 Accident analysis

For the purpose of accident analysis and driver resdueng each Competition and all tests
which are attended by more than one team, each car must be fitted with:

a. One FIA ADR;
b. Two external 500g accelerometers;
c. One high speed camera;
and each driver must weatr:
d. In-ear accelerometers;

e. A biometricdevice(unless an exception has been granted by the FIA as described in
Article 8.10.5)

Teams must use their best endeavours to ensure that all those parts are in working order at
all times.

8.10.1 FIA ADR
The FIA ADR must be fitted and operated:
a. Inaccordance with the instructions of the FIA.
With its centre plane no more than 25mm fror=0 and with its top facing upwards.
With each of its 12 edges parallel to the coordinate system defined in Article 2.11.1.
BelowZ=300.

In a position within the cockpit which is readily accessible at all times from within the
cockpit without the need to remove plank or floor.

f. In order that the entire unit liebehind RMCOCKPIDRIVER and betweerX-450 and
X=50

g. Via antivibration mountings giving elearance of 5mm to all other objects.

® oo o

h. With its connectors facing forwards.

i. In order that the download connector is easily accessible when the driver is seated
normally and without the need to remove bodywork.

j- within the operating limits specified by the supplier, in particular the maximum
temperature limits.

The FIA ADR must be powered from a nominally 12V supply such that its internal battery can L
0S NBOKINHSR lu Ittt GAYSa gKSYy 0KS OF NRa St SC
systems are switched off, but a jump battery or umbilical is connected.

Details of the connections to the FIA ADR may be found in the Appendix to the Teahdical
SportingRegulations.

8.10.2 External accelerometers

The FIA ADR must be connected to two external 500g accelerometers which have been
manufactured by a FIA designated supplier to a specification determined by the FIA.

The accelerometers must be solidly bolted to the survival cell, on the car centre plane, using
four 4mm bolts. One must be as close to the nominal car centre of gravity as practical and the
other as far forward as possible inside the survival cell. Thealor accelerometer may be
mounted to the underside of the top surface provided it is solidly bolted to a structural part

of the survival cell.

Details of the accelerometers may be found in the Appendix to the Teclamdabporting
Regulations.
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8.10.3

8.10.4

8.10.5

8.11

8.12

8.13

8.14

High speed camera

Each car must be fitted with a high speed camera which has been manufactured by the FIA
designated supplier to a specification determined by the FIA.

The camera must be fitted in accordance with the instructions of the FIA, details of which
may be found in the Appendix to the Techniaatl Sportindregulations.

In-ear accelerometers

Each driver must wear i@ar accelerometers which have been manufactured by the FIA
designated supplier to a specification determined by the FIA.

Biometricdevice

For the purpose of aiding driver rescumless an exemption is granted by the Fdach
driver must wear a biometridevicewhich has been manufactured by the FIA designated
supplier to a specification determined by the FIA.

Accident data

At any time following an accident or incideBompetitorsmust make the FIA ADR available
and accessible to the FIA. A representative of the team concerned may be presentathe
relevant to an accident or incident is being uploaded from the recorder. A copy of the data
will be made available to the team.

Any conclusions as to the cause of an accident, or any data relevant to an accident, may only
be published in the form of a report which has been agreed between the team concerned
and the FIA.

FIA Marshalling system

All cars must be fitted with a marshalling system, comprising a car positioning system and a
bidirectional race control to car communication system, which has been manufactured by the
FIA designated supplier to a specification determined by the FIA.

No other parts which, in the opinion of the FIA are capable of performing a similar function,
may be fitted to any car.

Detailsof the marshallingystem may be found in the Appendix to the Techracal Sporting
Regulations.

Track signal information display

All cars must be fitted withed, blue and yeIIow:ockpit lights, supplied as part of the FIA
Standard EClthe purpose of which aréo give drivers information concerning track signals
or conditionsThe lights musbe¥ A 1 G SR RANBOGt & Ay (0KS RNAGDSNRA

Medical warning system

In order to give rescue crews an immediate indication of accident severity each car must be
fitted with a warning light which is connected to the FIA ADR

The light must face upwards and be recessed into the top of the survival cell inboard of
Y=150rearward of X=-1150 and agear to the clutch disengagement system, as described
in Article 9.4, as is practical.

Details of the light and its control system may be found in the Appendix to the Tecanital
SportingRegulations.
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8.15 Installation of electrical systems or components

8.15.1 Exceptionally, each car may be equipped with a maximum of five test sensor installations,
which do not comply with Article 3 of the Technical Regulations, during P1 and P2, provided:

a. They could not materially affect the outcome any of the impact tests described in
Article 13.

b. They lie entirely within an axedigned cuboid with an internal diagonal bounded by
points [%=-1350,-1000,-200] and [X;=1000, 1000,110Q.

c. No part ofany sensomaylie abovea triangularsurfacewith vertices at
[X=200,0, 655], [%=1350,1350, 655] and [¥=-1350,-1350, 655]

d. They do not obstruct ofvoard camera views.
Any such test sensor installations do not need to be homologated.

The FIA technical delegate must be notified of Bignded test sensor installations prior to
the Competition at which they are first used.

8.15.2 Competitors must be notified of any changes to the installation instructions for any FIA
specified systems or components before 1 March of the previeason.

8.15.3 Notwithstanding the provisions of Article 8.15.1, the use in testing of any system designed to
adjust the ride height of the car in a way that is hot compliant with Article 10 is prohibited.

8.16 Timing transponders

All cars must be fitted with two timing transponders supplied by the officially appointed
timekeepers. These transponders must be fitted in strict accordance with the instructions
detailed in the Appendix to the Technical and Sporting Regulations. Teastsiseutheir

best endeavours to ensure that the transponders are in working order at all times.

8.17 Cameras and camera housings

8.17.1 All cars must be equipped witight positionsin which cameras or camera housings can be
fitted at all times throughout the Competition. Referring to Drawing 2 of Appendix 2, all cars
must carry

a. acamerain positions 4, and 5

b. a camera or camera housing in positions 1, 2 (both sides) and 3

If requested by the&Commercial Rights Holdea car must carry;

c. eitheraOl YSNI FAOGGSR Ay (GKS RNA@SMDsiainK St YSG |y
position 6.

8.17.2 Details concerning the technical specification of all cameras may be found in the Appendix to
the Technicahnd Sportindregulations.

8173 2 AGK (KS SEOSLIiAzZzY 27F ( KdénerbXodshdgsWheh uskd/ mustk S R NJ
be fitted in the same location as cameras, and satisfy all the relevant regulations. They must
be identical irsize,shape andmassto the camera in lieu of which they are fitted, and must
be supplied by the relevarf@ompetitor Details concerning the shape amdssof all camera
housings may be found in the Appendix to the Techrindl SportingRegulations.

Any decision as to whether a camera or camera housing is fitted in pgassgons will be by
agreement between the relevant Competitor and the Commercial Rights Holder.

If a car is not required to carnjtber a camera in the helmet of the driver, or a camera in
position 6, ballast of 0.35 kg must be securely fitted in the location of the Helmet Camera
Processing Unit.
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8.17.4

8.175

8.176

8.177

8.178

8.179

8.1710

8.17.11

8.18

8.19

Competitors must be notified of any changes to the camera or transponder installation
instructions before 30 June of the previous season.

Any camera fitted in positions 2, 3 or 4 shown in Drawing 2 of Appendix 2 must be mounted
in order that its major axis does not subtend an angle greater than 1° to the reference plane,
and its lateral axis is normal to the car centre plane.

Any camera fitted in position 1 must be fitted above the survival cell, forward of the cockpit
opening, rearwards of the forward attachment of the Secondary Roll Structure described in
Article 12.4.2. and symmetrically with respect to the car centre pleite, the camera

pointing towards the driver. The electronic conditioning unit for this camera must be
positioned within the survival cell and in accordance with the Appendix to the Technital
SportingRegulations.

The entire camera in position 2 must lie witfiRV\CAMERZ.

Any camera fitted in the left hand position 2 shown in Drawing 2 of Appendix 2 must be
mounted in order that its major axis where passing through the centre of the camera lens
does not intersect any part of the car lying forward of the camera

Any part provided by the Competitor for the purpose of aligning the camera in position 2
correctly will be considered part of the camera provided it does not ex2éetmin width
and is being fitted for that sole purpose.

The camera fitted in position iBust be mounted in order that its forwasnehost point is
situated between ¥ 0 and %= 300andbetween Z=865 and B60. The inner face of the
camera unit should be between Y=120 and Y=150.

Any part provided by the Competitor for the purposeatigning the camera in position 3
must be an extrusion of the camera unit profile. A radius of up to 20mm will be permitted
where this component meets the bodywork or survival cell.

The camera fitted in position 4 must be mounted in order that its forarast point is
forward of %=80.

The camera fitted in position mustbe mounted symmetrically about Y=@ith the lens

centre forward of ¥=-1250 and with its lower surface at an angle no greater Bato the
planeZ=0. In order to not impinge on its 360deg image, any shrouding enutughould be

y2 KAIKSNI GKIy a{K2dzZ RSNJ - ¢ +ta RSTAYSR Ay
Regulations.

The camera fitted in position 6 must be mounteith face of the lengointing rearwardsat
an angle no greater than 1° to the plane X=0 and either

a. Within the Rear Impact Structure, or Tail bodywork.
or

b. Externally to the Rear Impact Structure or Tail bodywork, above Z=330, with the
rearward face of the lens rearward of»& 735, and within the housing specified.

Any part provided by the Competitor for the purpose of aligning the camera in position
6 must be an extrusion of the camera unit profile and not exceed 5mm in thickness. A
radius of up to 3mm will be permitted where this component meets the bodywork.

[Article Not Used
Electromagnetic radiation

Electromagnetic radiation between 2.0 and 2.7GHz is forbidden save with the written consent
of the FIA.
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8.20 Vehicle dynamics analysis

For the purpose of vehicle dynamics analysis, all cars must be fitted with an accelerometer
that has been manufactured by the FIA designated supplier to a specification determined by
the FIA.

The accelerometer outputs must be connected to the FIA Standard ECU in a manner specified
by the FIA.

Details of the accelerometer and installation requirements may be found in the Appendix to
the Technical and Sporting Regulations.

8.21 Sensor signals

Any system, device or installation which is contrived or operated in a way to alter the
measurement or the signal of a sensor used by the FIA to establish compliance with the
Regulations is forbidden.
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ARTICLE 9: TRANSMISSION SYSTEM

9.1 Definitions
9.11 Gearbox

All the parts in the power train which transfer torque from the power unit output shaft, as
described in Article 5.4.2, to the drive shafts (the drive shafts being defined as those
components which transfer drive torque from the sprung mass to the unspmass). It
includes all components whose primary purpose is for the transmission of power or
mechanical selection of gears, bearings associated with these compdasrdsscribed in
Articles9.1.2 to 9.1.4and thecasing in which they are housed (as aésex in Articles9.1.5
t0 9.1.7).

9.12  Driveline components

The rotating components involved in transmitting torque between the gearbox input shaft
and the drive shafts. This includes gears, shafts, dog rings, differential and rqtiagf

the differential control mechanism. Bearings between these components and the Cassette
are included in this definition.

9.13 GearChange Components

Mechanical components that are involved in selecting the forward gears; barrel(s) and
associated bearings, selector forks, selector rail, detent mechanisms and hydraulic
actuator(s).

9.14 Auxiliary Components

Components that are not included in Driveline or GEaange Components but interact
directly with these components and are essential for the functioning of the gearbox. This
includes oil pressure and scavenge pumps, revgese idler and its actuator, differential
actuator, electronic sensors and actuators.

9.15 Cassette

The housing that immediately encloses the Driveline Component&aadChange
Components including all associated covers. This may be integrated into the Gearbox Case or
may be a separate housing.

9.16 Integrated Cassette

A cassette will be considered integrated if ipiedominantlyof the samematerial as the
Gearbox Case andpermanentlyfixedto it. The minimal structure enclosing the Driveline
Components and Ge#&hange Components will be considered as the Cassette.

9.17 Gearbox Case

The structure that supports th€assette, mounts the rear impact structure, takes suspension
loads and aerodynamic loads and transfers them to the power unit through the studs defined
in Article 5.4.8.

9.18 Parts Not Included foCompliance with Article 29 of th&porting Regulations

Only in the context of Articl29 of the Sporting Regulations, the following parts are not
considered part of the gearbox and may be changed without incurring a pemalgr that

I NI A Of S Q¥ chadyiBg@rly &fXh2s¢ pads involves breaking an FIA applied seal this
may be done but must be carried out under FIA supervision:

a. The clutch assembly and the power unit output shaft, provided this is located prior to
any mechanical speed reduction from the engine.

b. The clutch actuator and clutch release bearing(s).

c. Inboard driveshatft joints and seals but not their housing if that housing is integral with
the gearbox output shaft and therefore part of the sprung mass.

d. The hydraulic system prior to the point at which it produces direct mechanical
movement of the gear selection mechanism by means of hydraulic actuator(s).
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9.2
9.2.1

9.2.2

93

931

932

e. Oil, oil pumps, oil filters, oil seals, oil coolers and any associated hoses or pipes.
f.  Electrical sensors, actuators, servo valves and wiring.

g. Any parts associated with the suspension or functioning of the sprung suspension that
are attached to the gearbox casing.

h. The rear impact structure provided it can be separated from any gearbox casing.

i. Any other component mounted to the casing whose primary purpose is unconnected
with the transmission of power or selection of gears.

Fundamental provisions

Transmission type

The transmission may only drive the two rear wheels.
Traction control

No car may be equipped with a system or device which is capaplewénting the driven
wheels from spinning under power or of compensating for excessive torque demand by the
driver.

Any device or system which notifies the driver of the onset of wheel spin is not permitted.

Clutch control

The following appliesnly to the main power train clutch or clutches, any clutch used
exclusively as part of an ERS is exempt.

Clutch operating devices must be in the form of paddles, which comply with the following
principles:

a. There should be a maximum of two, mounted on the steering wheel for direct access in
all circumstances.

b. They should be of putlpe, opening the clutch when pulling the paddle towards the
driver.

c. Their travel should be in a plane nominally normal to the face of the steering wheel,
gAUK | YIEAYdzY RAALI I OSYSYU 2F UKS RNAGZSNID:
stops.

d. They should have only a single degree of freedom.

e. Where two paddles are fitted, they must be a left and right handed pair, identical in
function and ergonomics, mounted in a symmetrically opposite manner on either side
of the steering wheel centre plane. For the avoidance of doubt, they must have the
samemechanical travel characteristics and be mapped identically.

No interaction between them or the associated FIA Standard ECU inputs will be
permitted and, furthermoreCompetitorsmust be able to demonstrate beyond any
doubt that each of the paddles may only be operated with only one hand.

f.  To ensure that the signals used by the FIA Standard ECU are representative of the
RNRA OSNDA& Codpefit@iyraghiredStd dérionstrate that the paddle
percentage calculated by the FIA Standard ECU does not deviated by more-8f4n +/
from the physical position of the operating device measured as a percentage over its
entire usable range.

In that context, the physical position of the paddle will be measured at the location
operated by the fingers.

Designs which allow specific points along the travel range of the clutch operating device to be
identified by the driver or assist him to hold a position are not permitted.

In order to prevent interaction between the clutch paddles and other driver control devices,
at least one of the following arrangements must be respected:
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a. When pulled to its maximum travel position, any clutch paddle should not reach further
UKIFY UKS RNAGSNIRa O2yul O adz2N¥Il OoSa 2% |ye
positions.
b. The outboard 60% portion of any clutch paddle, measured from its mounting point to
Ala 2dz2iSNJ SR3IS o0& GKS RNAGSNDRa O2ydl Ol & dzNJ
its entire travel range from any other paddle, lever or switch.
c. A clutch paddle should be separated from any adjacent paddle, lever or switch by a
physical stop preventing any practical interaction between them by the driver. Such
stop should be sized and shaped so that it cannot be used as a reference point during
paddle operation.

In addition, other parts of the steering wheel or chassis should not be practically usable as
reference points for the driver to identify or hold a specific position.

9.3.3 The minimum and maximum travel positions of the clutch operating device must correspond
to the clutch fully engaged normal rest position and fully disengaged (incapable of
transmitting any useable torque) positions respectively.

9.3.4 Designs or systems which in addition to typical inherent hydraulic and mechanical properties
are designed to, or have the effect of, adjusting or otherwise influencing the amount, or rate,
of engagement being demanded by the FIA Standard ECU, are ndttpdrm

935 The amount by which the clutch is engaged must be controlled solely and directly by the
driver with the exception of :

a. Stall prevention
b. Gearshifts

c. Bite point finder where brake pressure, wheel spesd driver clutch demand
safeguards are used.

d. De<clutch protections

e. Power train protection on the track outside of any start lockout period or immediately
following stall prevention activation only

f. Test signals enabled only when the car is connected to the garage system.

When commanded by the driver, the amount of clutch engagement will be expressed in the
FIA Standard ECU as torque at the rear axle by applying a g&Aafin/ 90% to the clutch
paddle position between 5% and 95%.

In that case the clutch torque controller implemented in the FIA Standard ECU must be used.
Except for the first 70ms following the initial step in clutch torque demand during a launch,
the control error, calculated using the power unit output shaft torqemsor, must be

contained in a band of ¥150Nm when converted at the rear axle.

9.3.6  When the clutch operating device is released from its maximum travel position it must return
to its resting position within 50ms.

The maximum delay allowed, computed from the respective signals as recorded by the FIA
ADR or FIA Standard ECU, between the clutch driver control input signal and the
corresponding output demand being achieved is 50ms.

9.3.7 Any device or system which notifies the driver of the amount of clutch slip or engagement is
not permitted.

9.4  Clutch disengagement

All cars must be fitted with a means of disengaging the clutch for a minimum of fifteen
minutes in the event of the car coming to rest with the engine stopped. This system must be
in working order throughout th€ompetitioneven if the main hydraulic, pneumatic or

electrical systems on the car have failed. This system must also disconnect any ERS system
fitted to the car.
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9.5

9.6
9.6.1

In order that the driver or a marshal may activate the system in less than five seconds, the
switch or button which operates it must :

a. Face upwards and be recessed into the top of the survival cell and be inboard of Y=150
and behind ¥=-1150.

b. Be designed in order that a marshal is unable to accidentaiyngage the clutch.

c. Be marked with a letter "N" in red at least 40mm tall, with a line thickness of at least
4mm, inside a white circle of at least 50mm diameter with a red edge with a line
thickness of at least 2mm.

Homologated Gearboand Component Classification

Thedesign of the Cassette, Driveline Componédntith the exception of the gear ratios, for
which the provisions of Article 9.7.2 applgearChange components and Auxiliary
Components must be homologated by each gearbox supplier before the start 2082
season and must not be modified, except in exceptional circumests throughout the 2022
2023 2024 and 2025easonsA single upgrade to the gearbox specification will be permitted
during this bur-year period such change only being permitted betwe®ro consecutive
Championship Seasarnkhis will be the only gearbox design that can be used in the
Championshifoy the supplying competitor. This upgrade must be made available to
customer competitors, who may opt to continue with the original specification and upgrade
in a subsequent year

Modifications may be made to the homologated gearbox in the following cases:
a. To resolve reliability problems.
b. For cost saving, at the start of each season.

c. Inthe case of materials, processes or proprietary parts becoming unavailable or having
their use restricted for health and safety reasons.

In all cases; clear documentation justifying the change must be provided, prior approval must
be obtained from the FIA, and the modification must not give any performance advantage. A
summary of the modification will be circulated to all teams by the FIA.

With reference to Article 40.3 of the Sporting Regulations, if a Gearbox part is subsequently
replacedafte=abetween the Sprint Qualifying session and the Sprint Session, or between the
Qualifyinggraetice=8ssion and the Racby another which differs only by one or more
modifications permitted by this article 9.5, the replacement Gearbox part will be considered
the same in design and similar in mass, inertia and function

If a team uses a Gearbox Case with an Integrated Cassette, the Gearbox Case may be
modified before the start of each new season provided that:

d. The layout of the Drivelin€omponents, GeaChange components and Auxiliary
Components is unchanged, except for a translation, as a group, in X.

e. The part of the case considered as Cassette remains unchanged, except for a translation
in X.

Approval of the modification must be granted by the FIA.
The Gearbox, as defined in Arti@d..], is classified a§RC

Gearbox Dimensions
Layout

The primary (lay) shaft must be concentric with the PU crankshaft centreline and must be
driven at the same speed.

The secondarymain) shaft must lie on Y=0, above the Primary Shaft and be parallel to it. The
axes of the primary and secondary shafts must be between 90mm and 100mm apart.

The axis of any geahange barrel must be above the axis of the secondary shaft.
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9.6.2

9.6.3

9.7
9.7.1

9.7.2

9.7.3

9.7.4

9.8

9.9
9.9.1

9.9.2

The distance between the froateral geartooth face of the forwaremost forward gear

ratio pair and the realateral geartooth face of the rearwaremost forward gear ratio pair
must be at least 175mnThe minimum distance must be respected by both the gears on the
primary (lay) shaft and the gears on the secondary (main) shatft.

The axis of the final drive (ab#®0) must be betweeng%-60 and %=60, between Z=250 and
Z=260, and be between 415mm and 450mm behind the front laterattgedn faces otboth
gears of the forwareanost forward gear ratio pair.

The tip diameter of the final drive gear must be at least 205mm.

Mass

The combined mass of driveline and geaange components must be at le@kg
Gearbox Case

The Gearbox Case must yutihcloseR\V\CASSETTEhere must be no suspension
components insidR\VCASSET Ticany condition.

Gear ratios

The number of forward gear ratios must be 8. Continuously variable transmission systems are
not permitted.

Each Competitor must nominate the forward gear ratios (calculated from engine crankshaft
to drive shafts) to be employed within their gearbox. These nominations must be declared to
the FIA technical delegatd or before the first Competition of the Championship.

In the event the Competitor obtains the Gearbox from another Competitor as a TRC, the gear
ratios used must be the same between those two Competitimiess the customer
competitor opts to continue with the ratios used in the previous Championship Season.

For theavoidance of doubt, changes to the forward gear ratios under the provisions of this
Article may involve changes to either the gear ratio pairs defined in Article 9.7.3, or to the
final drive.

No forward gear ratio pair may be:

a. Lessthan 12mm wide when measured across the gear tooth at the root diameter or any
point 1mm above or below the root diameter. Above this area each side of the gear 5
teeth may be chamfered by a maximiént wmne ® LY FFRRAUAZ2YE | OKI
exceeding 2.0mm may be applied to the sides and the tip of the teeth.

b. Less than 600g in mass (excluding any integral shaft or collar). If an integral shaft or
collar is to be excluded the mass of this may be shown by calculation assuming the gear
to be 12mm wide and the shaft geometry to be the same as that where slidears ge
are used.

Gearratio pairsmust be made from steel.

Reverse gear
All cars must be able to be driven in reverse by the driver at any time duringdimpetition

Gear changing
Automatic gear changes are considered a driver aid and are therefore not permitted.

For the purposes of gear changing, the clutch and power unit torque need not be under the
control of the driver.

Gear changing is restricted during the following periods:

One gear change is permitted after the ramesprint sessioas started and before the car
speed has reached 80km/h, provided every gear fitted to the car is capable of achieving at
least 80km/h at 15,000rpm.
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9.9.3

9.94

9.9.5

9.10
9.10.1

9.10.2

9.11

The minimum possible gear the driver is able to select must remain fixed whilst the car is
moving.

Each individual gear change must be separately initiated by the driver and, within the
mechanical constraints of the gearbox; the requested gear must be engaged immediately
unless oveirev protection is used to reject the gear shift request. Once a gear change
request has been accepted no further requests may be accepted until the first gear change
has been completed.

Multiple gear changes may only be made under Article 5.22 or when a shift to gearbox
neutral is made following a request from the driver.

If an overrev protection strategy is used this may only prevent engagement of the target
gear, it must not induce a delay greater than 50ms. If a gear change is refused in this way,
engagement may only follow a new and separate request made by the driver.

Any debounce time used to condition driver gear change requests must be fixed.

The maximum permitted duration for down changes and up changes is 300ms and 200ms
respectively. The maximum permitted delay for the latter is 80ms from the time of the driver
request to the original gear being disengaged.

The duration of a gear change is defined as the time from the request being made to the
point at which all gear change processes are terminated. If for any reason the gear change
cannot be completed in that time the car must be left in neutral or the nalbgear.

Distance channel or track position is not considered an acceptable input to gearbox control.

Torque transfer systems

Any system or device the effect of which is capable of transferring or diverting torque from a
slower to a faster rotating wheel is not permitted.

Any device which is capable of transferring torque between the principal axes of rotation of
the two front wheels is prohibited.

Driveshafts

Driveshafts must be made from steel. The bore, more than 150mm from the ends, moist be
constant diameter. At one of the ends, the internal diameter of the final 150mm must be
equal to or greater than the diameter of the bore of the constant diameter section.
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ARTICLE 10: SUSPENSEIMERING SYSTEMS, WHEELS AND TYRES

10.1 Definitions
10.11 Sprung suspension

The means whereby all complete wheels are suspended frorsgheng massy a spring
medium.

10.12 Complete wheel

Wheel, inflated tyrewheel rim coversnd also the itempermitted by Article10.7.3 The
complete wheel is considered part of the suspension.

10.13 Wheel or wheel rim
Rim (including lipandbarrel), spokes and centre hub
10.14 Legality ride height

The attitude of the unsprung mass, in relation to the sprung mass, for the assessment of its
compliance to the Technical Regulations.

At the legality ride heightand with the wheels in the straiglahead position, the origin of
UKS ¢6KSSf aQ OfudthERetwgdnz-80andz8408ivthe front wheels, and
between Z200and Z300for the rear wheels.

10.1.5 Mass damper

A mass or system théias a degree of freedomelative to the sprungnass which either
performs no other function, or while performing another legitimate function has a
compliance beyond what is necessary for its safe and reliable operation.

10.2 Sprung suspension
10.2.1 Cars must be fitted with sprung suspension.

10.2.2 The suspension system of each axle (framd rear) must be independent from the other axle
and so arranged that its response results only from changes in load applied to the wheels of
that axle.

10.2.3 The suspension system comprises of:

a. Outboard suspension: the suspension members connecting the uprights to the sprung
mass, the upright and attachments, the wheel axdad bearings wheel fastenerand
the complete wheels.

b. Inboard suspension: the mechanical arrangement of the components that provide the
vertical suspension travel response of the suspension system to the changes in load
applied to the wheels.

The inboard suspensidaconsidered to be part of the sprung mass, whereas the outboard
suspension is considered to be part of the unsprung mass.

10.2.4 Any powered device which is capable of altering the configuration or affecting the
performance of any part of any suspension system is forbidden.

10.2.5 No adjustment may be made to any suspension system while the car is in motion.

10.2.6 On each axle, the state of its suspension system must be uniquely defined dyghlar
position,and angular velocity of its two rockelgertial and hysteresis effects are acceptable
provided they are incidental.

In addition,the following systems or configurations are not permitted:

a. Any response of the suspension elements to body accelerations and/or angular
acceleratiorof the rockers (e.g. any inerters, mass dampers, accelerstnsitive
valves in the dampers).
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b. Any coupling of the suspension systems to the braking or steering systems.
Furthermorel y & @F NAIF GA2y 2F NARS KSAIKG OF dzaSR @
kinematicsmust not excee@mmoverthe range ot12°, measuredetween the
principal axis of rotation of the front wheel and aspkne Compliance must be
demonstrated using CAD with the vehicle at the legality ride heigging a rigid setip
wheel of spherical outer surface and diameter 710 mm with its centre poiX.at0,
Yo=178, Z=0].

For theavoidance of doubt, fixed suspension kinematic geometries which affect the
NEIFOUA2Y 2F O2ydl OGRAD JIECEK| dFl-2yNelRS Ul &yddAKE | & o |
permissible.

Any form of ride height control or alteration via stdfelling systems or feedback loops.

Any change of suspension characteristics resulting from track events acting as triggers
with the exception of passive damping conforming to Article 10.4.3(b).

e. Any storing of energy via any means for delayed deployment and/or any suspension
system that would result in a nencidental asymmetry (e.g. hysteresis, time
dependency, etc.) in the response to changes in load applied to the wheels.

f.  Coupling between suspension elements, such that the state of an element(s) is used to
alter the response of another element(s).

g. Any system such as spool valves, switches, ratchets, etc. intended to change the L
adzallsSyaArzy StSYSyuaQ OKIF NI\VaueSwhidal A Oa 0SUg8S.
suspension damper element are acceptable as long aenhefunction is to provide a
passive change in the damper force response whilst conforming to Article3(f).4.

h. Mass dampers, as defined in Article 10.1.5.

10.3 Outboard suspension

10.3.1 With the steering wheelotation fixed, the position of each wheel centre and the orientation
of its rotation axis must be completely and uniquely defined by a function of its principally
vertical suspension travel, save only for the effects of reasonable compliance which does not
intentionally provide further degrees of freedom.

Additionally, once the wheel axis system defined in Ar2cldl.3is applied, in side view the
angle subtended between thev&xis and the Z axis may not excéedeg.of variationover
the range of suspension vertical travel, with the steering whetltion fixed. Compliance
must be demonstrated using CAD

10.3.2 Theremustbe six suspension members connecting each suspension upright to the sprung
mass.

Redundant suspension members are not permitted.

On the front axle, onsuspension member per wheel must be connected to the steering
system.

10.3.3 Suspension members having shared attachment points will be considered by a virtual
dissection into discrete members.

10.3.4 The outboard attachment points @achsuspension member (defined as the kinematic
centre of rotation of the joint that allows relative rotation between a suspension member
and its adjoining upright) muskl

a. outboard of =0.
b. Above 4=-40.
c. Insidethe Drum defined imrticle3.13.2

Exceptionallythe outboard attachment point of suspension member connected inboard, to
the rockers defined in Article 10.4.1 and outboard, directly to another suspension member,
may not satisfy the provisions of this Article, but must in any:case
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lie outboard of =50
b. no more than 25mm from the load line of the susg@®n member it is attaching to

c. together with the inboard attachment point of the same suspension member, lie on the
same side of the suspension member it is attaching to when viewed from the front

10.3.5 On the front axle only,ansidering the six suspension members connected to an upright, but
excluding the members connected inboard to the steering system or the rockers defined in
Article 10.4.1, they must form 2 independguairsof memberseach with their inboard
attachment points separated in X by no less tB@mmand above Z=250mnfrurthermore
to form apair, each suspension member must also be accompanied by the suspension
member with the closest outboard attachment point in.Z

10.36 The structural parof each suspension member must

a. Inany normal cross section relative to its load line (defined as a straight line between
the inner and outer attachment point centres of the member) have two orthogonal
axes of symmetryOver the whole length of the member, the cross section nmaste a
constant size, shapandincidence to theeference plane wheassessed at the legality
ride height

Furthermore the centroid may not be more than 5mm from the load limigh the
exception of front suspension elemeritgallyfor the sole purpose of ensuring
minimum clearance with the wheel rim at full steering lock.

In the case of the suspension member connecting the front upright to the steering
system this dimension may be up to 10mm.

Minimal exceptions will be permitted for the following:
i. static ride height, camber, or toe adjustment components
ii. the passage of hydraulic brake lines, electrical loans/heel tethers
iii. the attachment of flexures, rod ends or bearings.

iv. along the interface between members that are structurally connected to each
other

v. Cutouts to allow the passage ofsaispension member connected at the inboard
end to the rocker (Art 10.4.1)

vi. installationof strain gaugesystens

b. Not be in contact with the external air stream, unless it is of a circular cross section
when measured normal to the load line.

c. Not vary the angle subtended by the major axis of the cross section in (a) and the
reference plane by more than +5degover the range of suspension vertical movement
and by more than +/1deg over the range of steering movement.

d. One of the sixearsuspension membernger sidemay be exempt from part a) above.

10.3.7 It must be possible to achieve a minimum angle28°/21° (positive angles mean toe in)
between the principal axis of rotation of thieont wheel and an »lane. If necessary, the
steering system may be disconnected from the suspension members or the steering arm may
be changed to verify this requiremenithe achievement of the minimum angles is intended
at legality ride heightindthe bodywork defined irArticles3.13.3, 3.13.4nd3.13.5may be
removed

10.3.8 In order to help prevent a wheel becoming separated in the event of all suspension members
connecting it to the cafailing,flexible tethersas specified in Article 14.4xiust be fitted. The
sole purpose of the tethers is to prevent a wheel becoming separated from the car, they
should perform no other function.

10.3.9 Where anySuspension Membaattaches to the survival cell behind=250,teams should
provide calculations showing th#tiere would be no damag the survival celif a load of
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10.4
10.4.1

10.4.2

10.4.3

10.5
10.5.1

10.5.2

1.25 times the compressivailure load of the legs appliedto the mounting,along theaxis of
the leg

Inboard suspension

Theinboard suspensions of the front and rear axles must only be actuated via a single rocker
per wheel, with only a single outboard suspension connection to each rocker.

A rocker is a mechanical device that is rigidly supported on the sprung mass and rotates
about a fixed axis on the sprung mass with no other relative degree of freedom.

Suspension elements can only connect to the rockers or sprung mass, where any such
connection is classified as a node, subject to the following restrictions :

a. They only permit relative rotation at their nodes.

b. They must be so arranged that any suspension element functions only in parallel to any
other, even if multiple elements are physically combined into a single component
and/or share physically coincident nodes.

c. There is only one degree frteedom betweerthe endnodesof each elementNo
functional connection may be used to any other part of the element in order to obtain,
for example, a feedback signal for other parts of the suspension system.

d. With the exception of sensors whose sole purpose is to provide datathrer device(s)
may connect to a node or act on the rocker.

The only permitted suspension elements are :

a. Springs the primary purpose of which is to absorb and release energy in a
monotonically increasing load relationship with relative deflection between its nodes
(or increasing torque with twistMultiple springs may be combined in series or parallel
to generate a single spring element entity between its nodes providing the result, as
measured at the nodes, conforms to the monotonic requirement above and no part of
the design has the purpose and/effect of altering this relationshigBpring elements
using a fluibnedium are not permitted.

b. Damperg the primary purpose of which is to dissipate energy by generating an
opposing force to the directioof motion as a function of the relative velocity between
its nodes. Utilisation of heavily asymmetric damping forces for the purpose and/or
effect of contravening Article 10.2.6 is not permitted. A gas spring as part of the
functionality of a damper elementor the purposes of anttavitation, is acceptable as
long as the spring rate, as measured between the nodes does not exceed 10N/mm.

Hysteresis is acceptable in an element providing it is at an incidental level and no attempt is
made to utilise any inherent hysteresis to alter the response of the element relative to its
primary purpose.

Links may be used to actuate the suspension elements that are mounted remotely from the
rockers but cannot be used to circumvent or subvert the requirement of Artic6lLGuch

links must be rigid and of minimal mass and design so as to achieve the linking mechanism.
Links using a fluid medium are not permitted.

Steering

The steering system is the mechanical system, on and part of the sprung mass, that converts
the steering column demand into the outboard suspension position control for the
re-alignment of only théwo front wheels (the steered wheels).

The realignment of the steered wheelaust be uniquely defined by a monotonic function of
the rotation of a single steering wheel about a single axis. Furtherntloeénboard
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attachmentpoints of the suspensions memberonnected to the steering system must
remain a fixed distance from each othemd can only translate in'Y

10.53 Power assisted steering systems may not be electronically controlled or electrically powered.
No such system may carry out any function other than reduce the physical effort required to
steer the car.

10.54 No part of the steering wheel or column, nor any part fitted to them, may be closer to the
driver than a plane formed by the entire rear edge of the steering wheelAihparts fixed to
the steering wheel must be fitted in such a way as to minimise the risk of injury in the event
2F¥ I RNAYSNRa KSIFIR YFI{Ay3 O2yul Ol 6AUK | ye

10.55 The steering wheel, steering column and steering rack assembly must pass an impact test,
details of the test procedure may be found in Artiz®8.

10.6 Suspension Uprights

10.6.1 The upright is the structural component, in the outboard suspension, which provides the
physical mounting, kinematic restraiahdload path connections of the wheel axle to the
suspension member outboard attachments as well as the reaction of the brake caliper loads
into the suspension.

There can only be one suspension upright per complete wheel.

10.6.2 The loads from the suspension members and wheel bearings must individually and entirely be
carried by the suspension upright. Exceptionally up to three suspension members may be
connected together by titanium, aluminium alloy or steel components befoeg thad is
passed into the uprightAny such components are in any case considered to be part of the
upright assembly.

10.6.3 No part of the upright assembly may be inboardr@EQexcept for parts solely for the
attachment and fixing of a suspension member outboard attachment point, conforming to
Article 10.3.4 (a) to (c), to the upright which may encroach no more inboard than a sphere of
radius 25mm about the attachment point.

10.6.4 The suspension uprights may only be made from UNS A92014, UNS A92618, UNS A97075 or
EN/AA 7022luminium alloys.

10.7 Wheel rims

1071 Wheelrim material
With the exception of surface treatments for appearance anotection, wheelrims must be
made from AZ70 or AZ80 magnesium alloy.

10.7.2  Wheelrim dimensions
The front wheel rim key dimensions are:

Tyre mounting width= 335.3mm +0.5mm
Quter lip diameter 490,8nm +/-1mm.
The rear wheel rim kegimensions are:
Tyre mounting width = 429.3mm -€.5mm
Outer lip diameter £90,6anm +/-1mm.

10.73 Parts attached to the wheel rim
The only parts which may be physically attached to the wheel in addition to the tyre are
surface treatments foappearance and protection, valves for filling and discharging the tyre,
wheel fasteners, balance weights, drive pegs, standard supply tyre pressure and temperature
monitoring sensorswheel covers described in Article 3.13.7 and spacers on the inboard
mounting face of identical specification on all wheels for the same axle.
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All cars must be fitted with tyre pressure and temperature monitoring sensors which have
been manufactured by an FIA designated supplier to a specification determined by the FIA.

Wheel rims and tyre pressure and temperature sensors should be marked according to the
corner colouring and labelling scheme defined in the Appendix to the Technical and Sporting
Regulations.

10.74 Supply of wheel rims

In accordance with the provisions of Article4,the FIA will appoint a standard supplier for
wheel rims and th&Competitorswill be required to use these rims.

The front wheel rim assembly shall be that defined by drawingDBO®00664 Standard F1
Front Wheel AssembhRE2016

The rear wheel rim assembly shall be that defined by drawin@®0R00667- Standard F1
Rear Wheel AssemblfRE201°0r by drawing FI®00003062 Standard F1 Rear Wheel
Assembly; RE2069

The rear wheel rim assembly usddring a Competition shall be that defined by drawing
FIA000003062 Standard F1 Rear Wheel AssengiRE2069

10.8 Tyres
10.8.1 Tyre dmensions

a. Tyrewidth and diameter will be measured parallel to and in a plane perpendicular to
respectively the wheel rotation axis with new tyrised andinflated to 1.4 bar.

b. Tyrewidth must lie betweerB45mmand375mmwhen fitted to the front of the car
and betweerd40mmand 470nm when fitted to the rear.

c. Tyrediameter must not exceed25mmwhenfor dry-weather tyres of735mmfor wet
weather tyres.

10.8.2 Tyre spply

a. All tyres must be used as supplied by the manufacturer, any modification or treatment
such as cutting, grooving, the application of solvents or softeners is prohibited. This
applies to dry, intermediate and wateather tyres.

b. If, in the opinion of the appointed tyre supplier and FIA technical delegate, the
nominated tyre specification proves to be technically unsuitable, the stewards may
authorise the use of additional tyres to a different specification.

c. If, in the interests of maintaining current levels of circuit safety, the FIA deems it
necessary to reduce tyre grip, it shiairoduce such rules as the tyre supplier may
advise or, in the absence of advice which achieves the FIA's objectives, specify the
maximum permissible contact areas for front and rear tyres.

10.8.3 Tyre specification

Tyre specifications will be determined by the tyre supplier, in agreement with the FIA, no
later than 1 September of the previous season for the construction argetember for the
range of compounds to be used during the Championship season. Once determined in this
way, the specification of the tyres will not be changed without the agreemetiteoFormula
One Commissian

Notwithstanding the above, the FIA may decide to change the specification during the
Championship season for safety reasons without notice or delay.

10.8.4 Treatment of tyres
a. Tyres may only be inflated with air or nitrogen.

b. Any process the intent of which is to reduce the amount of moisture in the tyre and/or
in its inflation gas is forbidden.
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c. A complete wheel must contain a single fixed internal gas volume. No valves, bleeds or
permeable membranes are permitted other than to inflate or deflate the tyre whilst the
car is stationary

d. The only permitted type of tyre heating devices are blankieés comply with the
design prescriptions listed #rticle 10.8.5.

Any other device, system or procedure (except for driving of the car) the purpose
and/or effect of which is to heat the wheels, hubs or brakes above the ambient air
temperature, or to maintain their temperature if they are already warm, is prohibited.

10.8.5 Tyre heatingsystemsdesign prescriptions

a. Tyre heating systems may only use resistive heating elements and act upon the outer
tyre surface.

b. No more than three temperature controllable zones may be present on a single tyre
blanket.

c. Atemperature controllable zone is at most composed of one heating element (the
actuator) and one or more temperature sensor(s) solidly mounted on the blanket.

d. The blanket temperature sensors may be used to control the delivered power of the
actuator using a singlmput singleoutput (SISO) feedback control strategy approved by
the FIA. There should be no other sensors involved in the temperature control strateg
If a temperature controllable zone contains more than one temperature sensor, the
signals must be arbitrated by software prior to being used in the SISO feedback control
loop. Additional software design guidelines may be found inAppendix to the
Technical and Sporting Regulations

e. At any time during a Competition, the heating system must provide mechanisms to:

i. Log and download an accurate record of the last 96 hours of operations,

ii. Accurately display in rediime the calibration, inputs and outputs of all control
and arbitration strategies,

iii. Enable the FIA to test the operation of any tyre heating systems.

f.  All software, hardware and wiring must:

i. Be approved and homologated by the FIA prior to being used at a Competition,
ii. Provide a unique and unambiguous identification that enables the FIA to identify
and compare the versions being used to the version presented in the
homologation dossier at any time during a Competition.
Additional details may be found in the AppentbXhe Technical and Sporting Regulations.
10.9 Wheelattachment and retention
10.9.1 The wheel must be attached to the car witlsiaglefastener. The outer diameter of the
fastenermustnot exceed 105mm and the axial length must not exceed 75mm. The wheel
fastener may not attach or mount any part to the car except the wheel assembly described in
Article 10.7.
10.9.2 With the exception of manual torque wrenchegwiceswhich are used to fit or remove
wheel fasteners during a pit stop duritige Sprint Qualifying Session, the Sprint Sessian,
Qualifyingpractice-8ssion sprnatsessien-oand the RRce may onlype powered by
compressed air or nitrogen
Any sensor systems may only act passively
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10.9.3

10.9.4

10.9.5

All cars, whilst under their own power, must be fitted with dual stage devices which will
retain the wheel fastener in the event of it coming loose from both its full fitted position and
from any angular position before the fastener begins to engage omaxtleethread.

Each team must provide test results which demonstrate that all dual stage devices must be
able to :

a. Withstand20kNof axial tensildorce exerted on the wheel nut in a direction away from
the car centre line whilst the wheel nut is fully disengaged from the thread.

b. Withstand300Nmof torque exerted on the wheel nut in the unwinding direction whilst
the wheel nut is partially engaged on the thread.

Furthermore, the dual stage retaining systems must incorporate a means of allowing the
wheel operator/fitter to visually identify an incorrectly fitted fastener.

10.10 Dimensions
10.10.1 Suspension Width

The origin of the frontvheel axis system may not lie outboard of Y=635 when the car is
presented for scrutineering.

The origin of the rear wheel axis system may not lie outboard of Y=548 when the car is
presented for scrutineering.
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ARTICLE 11: BRAKE SYSTEM

11.1 Brake ciraits and pressure distribution

11.11 With the exception of a power unit, all cars must be equipped with only one brake system.
This system must consist of one pedal which operates two master cylinders. On the outlet
side of the master cylinders the system must comprise of two hydraulictsirome circuit
from one master cylinder to operate the two front wheels, the other circuit from the other
master cylinder to operate the two rear wheels. The rear brake control system described in
Article 11.6 will be regarded as part of circuiatioperates the rear wheels. This system must
be designed so that if a failure occurs in one circuit the pedal will still operate the brakes in
the other.

The diameters of the master cylinders acting on the two rear wheels and the two front
wheels must be within 2mm of each other and have the same available travel. The same
principle must be applied in multitage master cylinder designs.

11.12 The brake system must be desigrsmdthat within each circuit, the forces applied to the
brake pads are the same magnitude and act as opposing pairs on a given brakaylisc
system or mechanism whiaan producesystematicallyor intentionally, asymmetric braking
torgues for a given axle is forbidden.

11.13 Any powered device, other than the system referred to in Artldlés, which is capable of
altering the configuration or affecting the performance of any part of the brake system is
forbidden

11.14 Anychange to, or modulation of, the brake systemhilst the car is on the traakiust be
made by the driver's direct physical input or by the system referred to in Aftick and
may not be preset.

11.2 Brake calipers

11.2.1 Brake caliperare defined as the parts of the braking system outside the survival cell, other
than brake discs, brake pads, caliper pistons, components directly associated with the system
referred to in Articlel1.6 brake hoses and fittings, which are stressed when subjected to the
braking pressure. Bolts or studs which are used for attachment are not considered to be part
of the brake calipers

11.2.2  All brake calipers must be made from aluminium materials with a modulus of elasticity no
greater than 80Gpa.

11.2.3 No more than two attachments may be used to secure each brake caliper to the car.
11.2.4 No more than one caliper, with a maximum of six pistons, is permitted on each wheel.
11.2.5 The section of each caliper piston must be circular.

11.3 Brake discs and pads

11.3.1  No more than one brake disc is permitted on each wheel which must have the same
rotational velocity as the wheel it is connected to.

11.3.2 All discs must have a maximum thickness of 32mm

11.3.3 The diameters of the discs abetween 325mm an®@30mm for the front andetween
275mm and 280mnfor the rear.

11.3.4 The minimum diameter of cooling holes in the discs is 3mm.

11.3.5 No more than two brake pads are permitted on each wheel. Cooling holes are not permitted
in the pads.
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11.4 Brakepressure modulation

11.41 No braking system may be designed to prevent wheels from locking when the driver applies
pressure to the brake pedal.

11.42 No braking system may be designed to increase the pressure in the brake calipers above that
achieved by the drivempplied forceto the pedal under all conditions

11.5 Liquid cooling
Liquid cooling of the brakes is forbidden.

116 Rear brake control system

The pressurén the rear braking circuit may be provided by a powered control system
provided that :

a. The driver brake pedal is connected to a hydraulic master cylinder that generates a
pressure source that can be applied to the rear braking circuit if the powered system is
disabled.

b. The powered system is controlled by the control electronics described in Artile 8.

11.7 Supply of Brake Frictioand Brake System Hydrauleomponents

The Brake Disks and Pads described in Article ttie Brake Caliper described in Article 11.2,
the Master Cylinder described in Article 11.1 and Rear brake control system described in
Article 11.6are classified a®SCin accordance with the provisions of Artid@&.6.
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ARTICLE 12: CAR CONSTRUCTION AND SURVIVAL CELL (CHASSIS)

12.1 Definitions and General Requirements
12.1.1  Cockpit

The volume thaaccommodates the driver.
12.1.2 Survival cell

The continuous closed structure containing the fuel tank, the cockpit and the parts of the
Energy Store listed iArticle 5.3.6

The lower plate of the Energy Store assembly is considered to be part of the Survival cell.
12.1.3 Cockpit padding

Nonstructural parts placed within the cockpit for the sole purpose of improving driver
comfort and safety. All such material must be quickly removable.

12.1.4 Standard planes
a. A-A:theplane %=0
b. GC:aplang defined by the Competitor, 2. 1830
c. B-B:the plane ¥=-875
12.1.5 Homologation
The survival cell must be homologated in accordance to the provisions of Article 13.
12.1.6 Demonstration by Calculation

Where the regulations require a team temonstrate the strength of a component or
structure by calculation, eeserve factor ofl..0 at ultimate failure should be usédr metallic
components and firsply failure for composites.

The FIA may request teams to submit models and material properties used in these
calculations for inspection.

12.2 Survival cell specifications
12.2.1 Cockpit Opening

In order to ensure that the opening givittge driveraccess to the cockpit is of adequate size;
with the exception of the steering wheel, steering colurohassis mounte®@CU8&lisplay

unit, seat and all padding required by Article 12.6.1 (including the forward most fixings), no
part of the survival cell or bodywork may lie witiRtVCOCKPHENTRY

With the secondary roll structure removeBCOCKPHENTRYnust be entirely visible from
directly above.

The shape of the survival cell must be such that no part of this volume is visible when viewed
from either side of the car.

The parts of the survival cell which are situated each side of the driver's head must be no
more than 550mm apart.

12.2.2 Survival Cell Dimensions

Before the openings and recesses allowed in Articles 12.2.1, 12.2.4 anddr2.2rgated, a
single volume, which is symmetrical about Y=0, continuous, and has no apertures must be
defined in accordance with the conditions laid out in(@) below. For this purposehé

panels specified in 12.3.2 and 12.3.3 are considered part of the survival cell.

a. The minimum dimensions of the survival cell betwegn@Xand ¥=0 are defined by the
union of RVCHFRONIMIN and RV\CHMID-MIN.
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The maximum dimensions of the survival cell betwegrOXand ¥=0 are defined by the
union of RVCHFRON®Nd the portion oRVFLOOMBODYthat lies forward of ¥=0
and inboard of Y=210.

Material may be removed from the upper front part of the volume defined in (a) and (b)
above. In order to do so,4&plane must be defined such that the remaining part of

RV CHFRONTMIN below it is at least 250mm high in everpkneahead of ¥=-1600
Material may only be removed above tldplane and ahead ofo%-1600, in two stages:

i.  After the first stage of material removadhe external surface of the survival cell
forward of %=1590 including parts of theurvival cell ahead ofxX0, must
enclose all mechanical components and associated brackets of the inboard front
suspension ategality Ride Heighfurthermore, any normal to this external
surface must not subtend an angle greater than 25° to-pteXe, with the
exception of the areas covered by the structural part of the front impact
structure.

ii. Inthe second stage, further material may be removed down taZpéane
defined above. In every-pane, a cumulative total width of 150mm must remain
from the surfaces created in the first stage of material removal.

Structure that lies above th&plane and ahead ofo%-1600 may be removable
provided that the fastenings can resist a load of [5830] kN, to be demonstrated by
calculation.

With the exception of any minimal apertures for front suspension members, and a
recess for the timing transponder, the external surfaces of the survival cell and the
external surfaces of the structural part of the front impact structure must coincide over
the entire periphery of the survival cell at its front bulkhead.

12.2.3 ldentification Transponders

Every survival cell must incorporate three FIA supplied transponders for identification
purposes. These transponders must be a permanent part of the survival cell, be positioned in
accordance with Drawing and must be accessible for verification at any time.

12.2.4 Openings in the Survival Cell

The survival cell must have an opening for the driver, the dimensions of which are given in
Article 12.2.1. Any other dugter openings in the survival cell mustly:

a.

Be of the minimum size, and for the sole purpose of, allowing access to mechanical
componentslin front view, hese openings, may not increase the expopat of any
mechanical components of the front suspensianLegality Ride Heighty more than
2000mnt. Openings covered by the structural part of the front impact structure will not
be considered for this assessment.

Be for the sole purpose of cooling the driver or mechanical or electrical components,
the area of any such duct or opening may not exceed 3000mm

Be for the sole purpose of routing wiring looms, cables or fluid lines, the total combined
area of any such openings must not exceed 7000mm2.

12.2.5 Recesses in the Survival Cell Minimum Volume

Recesses are permitted in the Survival Cell minimum volume, defined in Article 12.2.2, for the

following:

a. For the sole purpose of, allowing the side impact structures and their mountings to be
installed in accordance with Article 13.5.1. The area of each such recess for each side
impact structure must not excee®l000mm2when projected onto a-plane

b. For the sole purpose of allowing the secondary roll structure front fixing and fairings to
be installed in accordance with Articles 12.4.2 and 3.12.3 (b). The total area of any such
recess must not exceed 50 000mmz.
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c. Minimal Recesses for the sole purpose of mounting mandatory components. Including
but not limited to; timing transponder, PDIA1 unit, FIMS Antenna, position 5 camera,
medical lightdatum-target seas, ERS Status Lightd clutch disengagement button.

d. Minimal Recesses for the sole purpose of mounting team specified components.
Including but not limited to; suspension brackets, suspension fairingsargiie sensor,
bib stay mountingand antennae.

Furthermore:

e. The step surfaces of recessesmorethan 3mm deep are not required to comply with
the angle constraints of 12.2.2.c.i.

f. Any recesses in areas covered by Article 12.8:di Intrusion Laminate, must comply
GAGK GKIFG FTNOAOESQA NBIdZANBYSyida F2NJ YFAyGl

12.26 Structure behind the driver

The parts of the survival cell immediately behind the driver which separate the cockpit from
GKS OF NRa FdzSt RUCQCKRIDRWER G f AS 2dziaARS

No head and neck support worn by the driver may be less than 25mm from any structural
part of the car when he is seated in his normal driving position.

12.27 Front Floor Structure
.8t2¢ GKS &adz2NDADI OStftx I aidNHzOGdzNBzZ OI ff SR
The Front Floor Structure:

a. Must lie withinR\ABIBand be fully enclosed by the Floor Bodywork as specified in
Article 3.5.6 such that no part of the structure is in contact with the external air flow.

b. Must be rigidly mounted to the Survival Cell using at least 4 fasteners.
c. Must only deform in the event of an impact with the ground.

Furthermore, the Front Floor Structure and Floor Auxiliary Component described in Article
3.5.7b:

a. Must not incorporate any component, mechanism or structure whose characteristics
vary with time, velocity, acceleration or temperature. Including, but not limited to
viscous damping, hysteretic damping and hydraulic systems.

b. Must not incorporate any parts which may systematically or routinely exhibit
permanent deformation.

c. Must not be designed in such a way, or incorporate any component, mechanism or
structure that can cause it to exhibit anything other than the same load deflection
relationship measured during the test described in ArtR:E5.6whilst on the circuit
(other than minor incidental effects such as those caused by inertia).

12.28 Chassis Datum Points

For aligning the car for scrutineering, the survival cell should have the necessary precisely
machined details to allow for the relevant legality datum points defined in Article 3.2.6 to
accurately positioned.

12.3 Intrusion Protection

In order to protect the driver and the fuel cell in case of an impact, the sides and lower
surfaces of the survival cell must comply with the following requirements.

12.3.1 Anti-Intrusion Laminate

The sides and lower surfaces of the survival cell should be constructed to the laminate
PL.CHASSISIDEas specified in Article 15.6.

Additional plies may be added to this laminate. The core thickness or density may be
increased or the core may be replaced with solid inserts.
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Between ¥=-100 and 100mm behind the rear BMCHMID-STRUCThe core may be
supplemented or replaced nalternative reinforcingnethod.

In all cases, the FIA technical delegate must be satisfied that the overall strength of the

structure has been improved by doingaod thatits ability topass the test given bySide -
Intrusion Test Procedure 02/652 | & RSTAYSR Ay (KS ! LIISYRAE G2
Regulationss maintained.

This laminate should extend in a longitudinal sense freAtA the rear of the survival cell.
The laminate should cover:

a. From AA to BB, all surfaces which lie on or outsidg CHFRONIMIN and which in
side view are more than 50mm below the top curve of this voluAmg panel covering
the Timing Transponder required by Article 8id@xcludedrom this requirement

b. From BB to the rear of the survival cell,slffaces below Z=550 and above Z=100.
12.3.2 6.2mm Zylon Panel

Two panels, no less than 6.2mm thick, constructed from 16 plies of Zylon and two plies of
carbon (precise layp instructions may be found in the Appendix to the Technical and
Sporting Regulations) must be permanently attached to each side of the underlying survival
cell structure with an appropriate adhesive which has been applied over their entire surface.

These panels musbver all surfaces more than 140mm from Ywichin side viewlie
between BB, two lines at Z=100mm and Z=570rand a curve that is offset 50mm rearward
and normal to the rearmost intersection BMCOCKPHDRIVERvith Y=0 between the two
horizontal lines. Furthermore, when viewed from the side, the panel must cover
RVLCOCKPHENTRY.

A 50mm linear taper may be included at the forward and rearward boundaries of the panel,
and a 20mm linear taper may be included at the upper boundary of the panel behind
X=-375. The taper dimensions are measured normal to the boundaries.

Cutouts in these panels totalling0 000mm3oer side will be permitted for fitting around side
impact structuresthe survival cell openings described in article 12.@atumtarget seats,
and essential fixings.

Recesses in the pangermitted under Article 12.2.5re limited to the outer four Zylon plies
only and may have ttal area of no more than 75 000nfrper side of the car.

12.3.3 3mm Zylon Panel

One further panel, which may be made in a maximum of four parts but which is no less than
3.0mmthick, constructed from seven plies of Zylon and two plies of carbon (precisg lay
instructions may be found in the Appendixttee Technicahnd SportindRegulations), must

then be permanently attached to thenderlyingsurvival celktructure with an appropriate
adhesive which has been applied over its entire surface including all overlapping joints

This panel must cover the outer skin of tinederlyingsurvival celktructurelying:

a. Between X=300 and BB, all surfaces which in side view are more than 50mm below
the top curve oRVCHFRONIMIN.

b. Between BB and %=-350, the sides and undewurfaces of the survivakll belowZ=200
andare not covered by the panel defined by Article 12.3.2

A 25mm horizontal linear taper may be included at thevard and rearward boundaries of
the panel.

This panel must overlap the panel defined by Article 12.3.2 along all joining edges by a
minimum of 25mm. If made in more than one part, all adjacent panels must overlap by a
minimum of 25mm. All overlaps may include linear tapers in the thickness of both
overlapping parts.

Cutouts in this panel totallin@0 000mm3er side will be permitted for fitting arounithe
survival cell openings describedarticle 12.2.4datumtarget seatsand essential fixings.
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12.34

12.3.5

12.4

12.4.1

Recesses in the pangdermitted under Article 12.2 5are limited to the outer three Zylon
plies only and may havetatal area of no more than 75 000nfper side of the car.

Frontal Intrusion

It must be demonstratedby calculation that during a collision, the rear impact structure of a
car ahead could not enter the survival cell through the front bulkhead ifFtloat Impact
Structurewere not presentFor this calculation, a load of [220, 0, 0] kN should be applied
through a pad of the same dimensions as the prescribed rear impact structure, anywhere on
the front bulkhead of the survival cell. The pad should not intrude into the survival cell more
than 50mm behind AA. All components normally attached to the sureieihl except for the

Front Impact Structuremust be considered in this evaluation.

Cockpit Side Structure

The survival cell visibfeom the side that coverR V\CHMID-MIN must be designed to resist
the force of an impactingront Impact Structureat up to 350kNThis should be
demonstrated by the tests and calculations defined in Article 13.4.8

ThevolumeRVVCHMID-STRUCIhay only contain
i.  Survival cell structure

ii. Wiring looms or cables, excluding connectors, electrical boxes, or ekberical
components

iii. Electrical components that require direct driver input
iv. Fluid lines and their fittings

v. Fire extinguisher nozzles, tubes and brackets

vi. Padding for driver comfort

vii. Ducts for the sole purpose of cooling the driver and/or mechanical and/or
electrical components

Roll Structures

All cars must have two roll structures that are designed to help prevent injury to the driver in
the event of the car becoming inverted.

PrincipalRoll Structure
The principal roll structure musatisfy the following geometric requirements:
a. It musthave structure afX=55, 0, 968].

b. A horizontal section through the structure at Z=950 must enclose an area of at least
6000mma2. The crossectional area may not be less than 6000fimany horizontal
section below this plane.

c. Above Z=935, the external surface of the structure must be tangent continuous, and
must not contain any concave radius of curvature. Any convex radius of curvature must
be no smaller than 20mm.

Compliance will be assessed without considering an opening in the structure to allow
aerodynamic ducts to pass through. Any such opening must be below Z=955

Minimal local deviations from this surface are permitted where the load pad described
in Article 13.3.1 contacts the structure, at the intersection of the external surface and
openings for an internal duct, and for the mounting of Camera 4.

d. A horizontal section through the structure at Z=910 must enclose an area of at least
10000mmz Furthermore, the section must enclose an aafigned square of side
70mm. These requirements must be maintained in any horizontal section below this
plane.

When evaluating the above, only parts that genuinely contribute to the strength of the
principal roll structure will be considered and no fairings may be included. Parts of the
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12.4.2

125
125.1

12.5.2

12.5.3

structure above Z=935 must be designed to support the car in a 15g vertical impact with the
ground and be made from an abrasion resistant material.

The areas required in (b) and (d) above, will be taketh@area of the minimum convex
polygon enclosing the structural parts of the roll hoop in that plane.

In order that a car may be lifted quickly in the event of it stopping on the circuit, the principal
rollover structure must incorporate an unobstructed opening, whose section measures 60mm
x 30mmwith internal radii of no more than R15mm, clearly visible in side vi@wermit a

strapto pass through it.

It must be shown by calculation that this opening is capable of resisting a load of 20kN
applied by astrap in an upwards direction, on the ZX plane betweerf a48-45° to the
Z-axis. In designs where the strap could be threadedffer@nt ways, calculations must be
provided for all possibilities.

Secondary Roll Structure (Halo)

The secondaryoll structure, which is not considered part of the survival celyst be
positioned symmetrically about the car centre plane with its front fixing axig=9%5 and
Z=660. The mounting faces for the rearward fixings must lie on the plane Z=695.

The secondary roll structure must beadeto standard FIA8862018and supplied by an FIA
designated manufacturer. Details of the structure and its mountings may be found in the
Appendix to the Technicahd Sportindregulations.

The FIA will take the appropriate measures to ensure that secondary roll structures supplied
by different FIA designated manufacturers are of similar mass.

Cockpit Specification
Entry and Exit
The driver must be able to enter and get out of the cockpit without it being necessary to open

a door or remove any part of the car other than the steering wheel or the headrest as defined
in Article 12.6.1.

From his normal seating position, with all seat belts fastened and whilst wearing his usual
driving equipment, the driver must be able to remove the steering wheel and get out of the
car within 7 seconds and then replace the steering wheel in a total séd@nds.

For this test, the position of the steered wheels will be determined by the FIA technical
delegate and after the steering wheel has been replaced steering control must be
maintained.

Helmet Position

When seated normally, the driver must be facing forwards and the rearmost part of his crash
helmet must be betweeX=-50and X%=-125.

The driver's helmet must lie below a line drawn between the front fixing axis of the
secondary roll structure and a point 75mm vertically below the highest point of the principal
roll structure.

Steering Wheel

The steering wheel, at any rotation, must lie below a line drawn between the front fixing axis
of the secondary roll structure and a point 75mm vertically below the highest point of the
principal roll structure.

The steering wheel must be at least 50mm behind the front edge of the cockpit opening.

The steering wheel must be fitted with a quick release mechanism operated by pulling a
concentric flange installed on the steering column behind the wheel.

The steering wheel must be positioned so as it intersect€REZKPIHELMET at all angular
positions.
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12.5.4 Internal cockpit volumes

1255

a. With the exception of the steering whegledal assembly RNRA @&nNang &S (=
padding that is required by Articl2.6.2, no part of the car may lie within a volume
created by sweeping the outer vertical section shown in Drawing 3 of Appendix 2
between %=-850 andX=-1415

b. With the exception of the steering wheel, steering colinn R NA @&nbgedal 4 S| G =
assembly, no part of the car may lie within a volume created by sweeping the inner
vertical section shown in Drawing 3 of Appendix 2 betwegn860 andX=-1515

c. No part of the car may lie within the volume definedRR-COCKPIDRIVERvith the
exception of:

i. Items required for driver comfort or restraint e.g., the seat and its mountings,
safety harness and its mountings, drinks system, padding required by Article
12.6.1.

ii. Items required for the driver to control the car e.g. steering wheel, steering
column, dash displagwitch mnels associated loomsiriver microphone &
earpiece

iii. Items that need to be accessed whilst the driver is seated in the.gaSDR
download connector, connector for driver radmssociated loom<£S dousing
connectot

iv. Driver ballast

V. wiring lbomsor cables excluding connector&lectrical boxesor other electrical
components

vi. Fire extinguisher nozzlegibes and brackets

vii. Fluid lines and their fittings

viii. The accelerometer close to the centre of gravity, required by Article 8.10.2.
ix. The accelerometer required by Article 8.20.

d. The driver, seated normally with his seat belts fastened and with the steering wheel
removed must be able to raise both legs together so that his knees are past the plane of
the steering wheel in the rearward direction. This actioast not bepreventedby any
part of the car.

Position of the Pedals

Theface of the foremost pedal, when in the inoperatpesition, must be situateéehiad
X==1E515at least 315mm behind the front bulkhead of the survival.cell

It must be possible to mount the pedals with the face of the brake pedalastas far

forward as ¥=-1515. When mounted isis the forward most positionthe brake pedal,
through the full pedal sweep, must maintain at least 10mm longitudinal clearance from any
structure or component that could limit further movement.

12.6 Cockpit Padding
12.6.1 Headrest
lff OFNER Ydzad 068 SldALILISR ¢6A0GK GKNBS I NBI &
a. Are so arranged that they can be removed from the caa amgle part.
b. Are made from a material which is suitable for the relevant ambient air temperature,
details of approved materials and the temperature bands in which they should be used
may be found in the Appendix to the Technigatl Sportindregulations.
c. ! NB O20SNBR> Ay Ittt FNBFa 6KSNB (KS RNRJSNJ
PLHEADREST
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d. Are positioned to be the first point of contact for the driver's helmet in the event of an
impact projecting his head towards them during an accident.

e. Must have a cover and internal structure which have no features that obstruct the ]
LI RRAYy3IQa FTNBSRZ2ZY 02 O2YLINksaa uz2 pmp:x: 2F¥ Aua
f. Must be so installed that if movement of the driver's head, in any expected trajectory

during an accident, were to compress the padding fully at any point, his helmet would
not make contact with any structural part of the car.

g. Do not obscure sight of any part of the driver's helmet when he is seated normally and
viewed fromdirectly above the car.

RearPadding

¢KS FTANRG FNBF 2F LI RRAY3I F2N 6KS RNAGSNDa KS
260mm and 380mm wide and be between 75mm and 90mm thick over an area of at least
40000mm?. If necessary, and only for driver comfort, an additional piece of padding n

greater than 10mm thick may be attached to this headrest provided it is made from the same
material.

SidePadding
¢g2 FNBFa 2F LI RRAYy3 Ydzad 6S LRaAAGAZ2YSR SAGKS
h. Be symmetrically positioned about Y=0.

i. Be positioned with their upper surfaces at least as high as the survival cell over their
entire length.

j-  Have aradius on their upper inboard edge no greater than 10mm.

k. Be positioned in order thaforward of X=-150, the distance between the two is Hess
than 320mm.

I.  Be as high as practicable within the constraints of driver comfort.
m. Extend as far forward as the forward faceROFCOCKPHAELMET

Between %=-75 and %¥=-400 and above Z=545, the padding must be at least 95mm thick
over an area greater than 35750mmz2 when viewed from the side of the car. This minimum
thickness must be maintained to the upper edges of the survival cell and over their entire
length. The minimurthickness will be assessed perpendicular to the car cepltneeand

prior to the applicationof the radiusrequiredby (j).

Furthermore, any void between these areas of padding and the rear part described above
must also be completely filled with the same padding material.

If necessary, and only for driver comfort, an additional piece of padding no greater than
20mm thick may be attached to these headrests provided they are made from the same
material which incorporates a low friction surface.

Fixings

The Headrest should be fixed in a way that is clearly indicated and should be easily removable
without tools. Fixings should consist of:

n. Two cylindrical longitudinal pegs with a diameter of at least 6mmnvaitial an
engagement of at least 12mm into the rear of the cockypiéning

0. A keyhole fixing ate¢ -250+50mmand Z=61G25mmon eachside of the carThese
fixings must comply with 12.6.1 (e) and the receptacle mounted on the survival cell
must be flush with the survival cell structufEhese fixingmust preven the headrest
from movinglaterallyor verticallywith up to 12mm of forward movemeruf the
headrest Theymay not be insid&R\V\COCKP{HELME&and should be designed to
minimize the risk of injury should the driver come in contact with them during an
accident
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